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I N T R O D U C T I O N 
The Indi ra Gandhi Canal Pro jec t (IGCP) has been 
cons t ruc ted in the northwestern p a r t of the Thar Desert of 
Rajasthan, The cons t ruc t ion of t h i s canal in such an inhosp-
i t a b l e and hazardous area has been a chal lenging t a sk . The 
word 'Barren Land', t akes a new meaning when one t r a v e l s 
through the western most d i s t r i c t s of Bikaner and Jaisalnier of 
Western Rajasthan, In these d i s t r i c t s even the Shrubs fined 
themselves d i f f i c u l t t o servive aga ins t the r e l e n t l e s s move-
ment of f ine dese r t sand gradual ly burying every th ing in 
i t s pa th . 
The IGCP was concieved by Mr. Kanwar Sain, the 
Chief Engineer of the e rs twhi le Bikaner s t a t e on 20th October 
1948. He suggested, t h a t the ar id areas of Rajasthan p a r t i s 
c u l a r l y in the western p a r t s of Bikaner and Ja isa lmer d i s t -
r i c t s can be converted as one of the p o t e n t i a l a reas for 
crop product ion, if proper water resources be c a r r i e d with 
the cons t ruc t ion of a canal and taking waters from 'Harrike 
Barrage, belov; the junct ion of the s u t l e j and the Beas r i v e r s 
in Punjab. 
This p r o j e c t was Q g igan t i c human e f f o r t t o t r a n s -
form a p a r t of the lands of hot dese r t in to a land of p ros -
p e r i t y and p len ty . The IGCP formally commenced on 31st March . 
19 58 and at present ranks f i r s t amongst the l a r g e s t of the 
b ig p r o j e c t s in the world in respec t t o i t s s i z e , length, 
capac i ty , command area, use of cons t ruc t ion ma te r i a l s as 
well as human and animal power for the development of ag r i -
cu l tu re in a dry t r a c t . The canal has a width of 40 metres 
and i t s bottom 6.4 metres deep. The carrying capac i ty of 
Canal i s 18,500 cusecs of water measured a t i t s head. 
According t o a proposal made in 1981, Rajasthan 
was a l l oca t ed 8.6 mi l l ion acre f e e t of RavL-BeaS surplus water. 
The IGCP envisaged t o u t i l i z e 7.6 mi l l ion a c r e - f e e t of water 
a l loca ted t o Rajasthan. The p ro j ec t comprised two d i f fe ren t 
s tages of canal cons t ruc t ion . Under stage I i t was proposed 
t o cover 204 km* of the Rajasthan feeder , 189 km of the service 
area of 0.54 mi l l ion hec ta res which has t o be completed while 
some p rogress has been made for the cons t ruc t ion under stage I I . 
A. Construct ion of IGCP under Staqe-I . 
Const ruct ion work of the canal under s t a g e - I has 
been completed. I t included the cons t ruc t ion of a 204 km. long 
feeder , 189 km. of the Ind i ra Gandhi Main Canal (IGMC) and 
3075 km. long d i s t r i b u t i o n systems. Stage-I has f ive flow 
branches and one l i f t canal system. 
a. Flow branch : 
i . Rawatsar branch 
i i . Naurangdesar branch 
111. Suratgarh branch 
lv» Pugal branch and 
V. Anupgarh branch 
b . L i f t Canal system x 
1. Kanwar Sain l i f t c ana l . 
The above five branches and one l i f t canal cover 
southern and western p a r t s of Ganganagar and northern and 
north western p a r t s of Blkaner d i s t r i c t s . 
Under s t a g e - I , a c u l t u r a b l e command area t o I r r i ^ 
gated accounted for 525 thousand ha; 479 thousand ha. by flow 
branches and 46 thousand ha. by l i f t cana l , with a 110 per 
cent designed I n t e n s i t y of I r r i g a t i o n , which I s expressed as 
a percentage r a t i o between gross i r r i g a t e d area and cu l tu rab le 
command area. An ac tua l i r r i g a t i o n of 578 thousands ha. has 
been achieved u n t i l 1990-91. The p r o j e c t p lan of s t age - I envi -
sages an in tens ive i r r i g a t i o n with an In t ens i t y of llO percent . 
Water allowance or volume of water a l loca ted per 470 ha. of 
land i s higher for t h i s p a r t of command area, t h a t ccsues 5.23 
c usees, 
B. Construct ion of loCP under s t a g e - I I 
The cons t ruc t ion work under s t a g e - I I i s in p rogress . 
According t o the o r i g i n a l p lan i t was proposed t o be completed 
by 1978. The s t a g e - I I includes the cons t ruc t ion of Ind i ra Gandhi 
main canal from i t s l a s t stage at 189th km t o the t a i l up t o 
the 445 km. and the d i s t r i b u t i o n systems having a length of 
5115 km. The gross service area i s near ly 1.10 mi l l ion ha . , 
where as the c u l t i v a b l e command area i s 0.76 mi l l ion ha.The 
main branches and t h e i r of f - take po in t s are as follows j 
Name of the branch 
a. Under flow 
i . Dat tor branch 
i i . B i r sa lpu r branch 
i i i . Char an Wali Branch 
iv. Digha branch 
V. Lilwa branch 
b . Under L i f t System 
i . Gajner System 
i i . Kolayat System 
i i i . Phalodl system 
iv . Pokran system 
V. Nohar-Sohwa System 
Off-take po in t on the 
(in km. 
215 
232 
288 
445 
445 
228.6 
229.0 
351.0 
366.8 
) 
The i r r i g a t i o n p lan of t h i s p r o j e c t was revised 
many times with a view for the extensive i r r i g a t i o n . Exten-
sive i r r i g a t i o n r e f e r s t o reduce allowaix:e of water per 
hectare and provide i r r i g a t i o n t o maximum ex ten t of the c u l -
t i v a t e d area. The I r r i g a t i o n i n t e n s i t y comes t o 80 percent 
t o the cu l t u r ab l e command area. Water allowance of s t age - I I 
s tands fo r 3.50 cusecs which i s r e l a t i v e l y l e s s than t h a t of 
s tage-I . One of the basic objectives to design extensive 
i r r iga t ion for t h i s region provide i r r iga t ion to more and 
more areas in the desert , allow to grow l igh t i r r igated crops, 
prevent water-logging and soi l sa l in i ty . 
Earl ier i t was proposal to construct the main canal 
and lined with burnt clay t i l e s , where as the dis t r ibut ion 
system was to be l e f t unlined, where by intensi ty of i r r iga-
t ion could kept 80 percent. Subsequently, however, to reduce 
obsorption losses and to make the maximum consumptive use of 
water, a decision was taken in 19 67 to l ine the branches, 
d i s t r ibu t r i e s and the minors also, for generating intensity 
of i r r iga t ion to the time of 110 per cent, kharif season, 47 
percent, and during Rabi season, 63 percent. 
The main canal and i t s ent ire length of 256 km in 
s tage-II has been completed and water has been since January 
1,1987 released up to t a i l near Mohangarh in Jaisalmer d i s t -
r i c t . Contrary to the pace of development of i r r iga t ion in 
stage-I of the project , the s tage-II i s facing under u t i l i z a -
tion of water of the created potent ial of i r r iga t ion . The 
construction work on Dattar, Birsalpur and Charanwala System 
is in an advanced stage. Where the u t i l i z a t i on of the crea-
ted potent ial is not more than 5 per cent mainly due to the 
absence of human settlements. The extreme harsh conditions 
in the area , lack of communication systems , forbid the 
cul t ivators of near by d i s t r i c t to migrate in th i s area. The 
l oca l i nhab i t an t s have not gained a s u f f i c i e n t experience, 
as they are l i v i n g there since a very long t ime. They 
sus ta in themselves with the earnings frcxn l ives tock r ea r ing . 
The I n d i r a Gandhi canal command area (IGCCA), 
however, covers approximately 4 per cent of the Arid Zone of 
India and near ly one-twelveth of the Rajasthan s t a t e . The 
e n t i r e length of Ind i r a Gandhi Canal System (IGCA) with the 
i t s main cana l . Branches, L i f t cana ls and t r i b u t e r i e s w i l l 
nearly be 8850 km, long, excluding the minor channels . The 
canal i s o r ien ted and run approximately p a r a l l e l t o the 
India and Pak is tan border a t an average d is tance of 40 km.. 
With the completion of main canal i t w i l l lay over 649 km. 
t o flow through mainly four d i s t r i c t s , namely, Ganganagar, 
Bikaner, oaisalmer and Barmer t o i r r i g a t e over 9.8 mi l l ion 
ha. of parched, t h i r s t y , more f e r t i l e and v i r g i n lands of 
Western Rajasthan, 
The study at tempts t o evaluate the lapact of IGCP 
in barren and hot c l ima t i c l ands . Both p o s s i t i v e and negative 
impacts on the ecology and socio-economic condi t ions of the 
lands of western-Rajasthan have been considered. The pos s i t i ve 
impacts which l a s t s fo r a shor t dura t ion can be v i sua l i s ed 
with a view t o a s c e r t a i n the improvement of microclimate, 
aeol ine a c t i v i t i e s , so i l moisture reglm e t c . are i nd i r ec t l y 
resul t ing and the direct resul t ing to increase the agricul-
tura l productivity and changes in the socio-economic conditions 
of the down-trodden peoples. 
The negative impacts, which are proclaimed to be of 
long duration may have the impact on the depletion of produc-
t i v i t y of land due to the stagnation of water and creating a 
condition of water logging, improved drainage condition, seepa-
ges of Canal water, raising the underground water table, exce-
ssive creat ion of Salinity and Alkalinity, soil erosion due to 
high pressure of wind e tc . 
However, the present work i s divided into five 
chapters. The f i r s t chapter deals with a theor i t i ca l framwork 
of Social changes (population cha rac te r i s t i c s , settlement 
pat tern and l i t e racy ra tes of the region). Second chapter deals 
with the Economic changes that have been with the introduction 
of Indira Gandhi Canal Project in Western Rajasthan (occupa-
t ional d i s t r ibu t ion . Agriculture, Animal Husbandry and Indus-
t r i e s ) . The Third Chapter deals with a correla t ive assessment 
of ecology of the area and the changes tha t have taken place 
with the ava i l ab i l i ty of i r r iga t ion water in arid climatic 
lands. A review of ground work and researches already available 
relat ing the study area i s presented in chapter fourth, Ch^ter 
f i f th highl ights the importance of study and the methodology 
adopted for continuing work on th i s problem. 
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_PABT;_A_ 
SOCIO-BC ONOMICgBAMC TERIsT IG S_ 
CHM>TER-1 
A. Population Characterist ics t 
Human resources plays an Important role in the eco-
nomic development of a region. Human being i s a dynamic essen-
t i a l resource in society, who determines the economic patterns 
of resources u t i l i s a t i o n , who provides the required labour and 
s k i l l t o plan and perform the process of u t i l i s a t i o n of natural 
resources. He i s a l so the beneficiary in the entire process 
of resources development and i t s proper u t i l i s a t i o n . The inter-
play of human beings and resources determines the stages of 
economic development. 
a) Spatial d is tr ibut ion of population-
The Indira Gandhi Canal Command Area (IGCCA) of 
Western Rajasthan, has inpacts of way of l i f e . Socio-economic 
and on the cultural set vp of the region. These impacts can be 
v i sua l i sed with human concentration and i t d is tr ibut ion. The 
d is tr ibut ion of population in the region i s sparse and uneven. 
This sparseness and unevenness in population i s due to uneven 
a v a i l a b i l i t y of natural resources- water, land, hot climatic 
condition and po l i t i co -cu l tura l fac tors . 
The Indira Gandhi Canal Project (IGCP ) envisages 
t o irr igate about 15.88 lakh hectares of barran and desert lands 
along the international borders of the state of Rajasthan • 
Besides converting the hi therto waste land into a country's 
greenary and wippig out i t s perpetual drought conditions, the 
project promises to s e t t l e between 20 and 25 lakh people provi-
ding an employment to more than 2,4 lakh fami l i es . 
10 
This incoming and increased population i s planned 
to be se t t l ed in about 1200 newly s e t t l e of v i l l a g e s , of 
which 160 wi l l be designed at amentty v i l l a g e s and 28 market 
towns. A planned dis tr ibut ion of the incoming population in 
various hierarchies of settlement has been f e l t very necessary 
for proper growth and development of the agriculture and 
industrial a c t i v i t i e s of the canal command Area. With the 
a v a i l a b i l i t y of water resources, e i ther for domestic uses 
or irr igat ional uses, changed the agricultural pattern and 
other related economic a c t i v i t i e s of the stage-I canal corom-
3 
and Area part icularly . 
Each and Every person wants to s e t t l ed where physi-
cal and economic condit ions are r e l a t i v e l y bet ter for susta-
ining easy l i f e . With the development of agriculture, pasto-
ralism and small scale cottage industries , a s izable popula-
t ion which has migrated to the region i s t o be set t led along 
the canal t rac t . Under the Caial Area Development Programme, 
government has a l loted land at a very low cost for i t s devel-
opment. In those regions where water resources are available 
in required amount, l ike in Ganganagar d i s t r i c t and in north 
western parts of Bikaner d i s t r i c t s (Canal Command Areas), 
reipid increase in the population, and the emergance of new 
v i l l a g e s , new co lonies and mandies. There i s a remarkable 
change in socio-economic set Mp of the people, which i s 
11 
v i s i b l e in a l l economic a c t i v i t i e s , linprovetnent in household 
income and expenditure structure, changes in att itude and 
l i f e s t y l e of people. Which has resulted in a greater urge for 
education and upsurgences in mobility and communication 
4 
systems* 
b. Density of Population-
The density of population in an area has been defined 
a land-man ra t io , considering the t o t a l population in relat ion 
to to ta l area. According to the l a t e s t census (1991), the 
average density of population in the v^estern. Rajasthan i s 55 
2 persons per km. as against the s tate*s average of 129 persons 
2 per kro . But both of these f igures are unfortunately much lower 
than the national average which i s 267 persons per km . of area. 
According t o 1981 census the density of population 
2 
var i e s from 6 persons per km in d i s t r i c t which was the lowest, 
and highest being in Ganganagar d i s t r i c t ' s of western Rajas-
than canal command areas. After the release of water part i -
cularly in the stage-II the density of over a l l command areas 
of s tag€-II has increased rapidly within l a s t 10 years. The 
census of 1991 gives the density <4f Jaisalmer d i s t r i c t with 
9 persons per km^  and as high as 127 persons per km^  in the 
Ganganagar d i s t r i c t , followed by the d i s t r i c t s of Barmer and 
Bikaner where i t was 51 and 44 persons per km respect ively .^ 
12 
The regional var ia t ions in population concent-
ration indif ferent d i s t r i c t s has also been recorded on the 
bas i s of resource a v a i l a b i l i t y . The largest concentration 
i s seen in Ganganagar d i s t r i c t Canal Command Area followed 
by Barmer, Bikaner and Jaisalmer d i s t r i c t s command area 
of the Indira Gandhi Canal (Table 1 .1) . 
The concentration of human population in IGCP 
i s divided in to four d i s t r i c t density groupst 
I. Areas with very low density of population (below 30) 
II , Areas with low density of population (30-60) 
i l l . Areas with Moderate density of popwdation (60-90) 
iv. Areas with High density of population (Above-90) 
i . Areas with very low density of population (below 30 persons 
The areas characterised by the concentration of 
population having the dens i t i e s below 30 persons per sq. km. 
are confined to the extreme western parts of the region, 
covering the parts of Mohangarh, Ggdra, Asutar, parts of 
Sagarmal Gopa, Shah id Birbal, RjBmgarh, part of Kolayat, Blrbal 
and Birsal flow out branches system of Jaisalmer and Barmer 
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d i s t r i c t s ccwnmand and p a r t s of Dattor system, Pokaran L i f t 
areas and Bikaner d i s t r i c t canal command areas . Thus the 
populat ion concentra t ion In these areas of canal command Is 
very sparse, which I s a t t r i b u t i v e t o acute dryness , very low 
amount of r a i n f a l l , barrenland, uiproduct lve sands and presence 
of enormous sand dunes, s c a r c i t y of c u l t i v a b l e land. I n s u f f i -
c i e n t amount of water source f o r domestic as we l l as for i r r i -
ga t ion purposes . 
11, Areas with Low d e n s i t y of populat ion (30-60 p e r s o n s ) -
The areas c h a r a c t e r i s e d with the dens i ty of 30-60 persons 
2 
per km , have shown a s l i g h t irrprovement in the economic condi -
t i o n s of the p e o p l e on r e c e i v i n g the water. The economy of the 
reg ion i s mainly conf ined t o the growing of crops and keeping 
of animals, which i s a b s o l u t e l y rural in nature. The water l e v e l 
i s a b i t h igher , a g r i c u l t u r e i s based on canal i r r i g a t i o n , sand 
dunes are a l s o l e s s severse and the Infra s t ruc tura l f a c i l i t i e s 
are in developing through CCD programme. This area r e c e i v e s 
water from d i f f e r e n t branches, namely, Pokran, Asutar, Sagarmal 
Gopa, Shahid B l r b a l , Chauanwala, Birsa lpur , Pugal , which 
2 p o s s e s s a d e n s i t y of 30-60 persons per km . 
i l l . Areas with Moderate d e n s i t y of Populat ion (60-90 p e r s o n s ) -
Kost p a r t s of the s tage - I Canal command Area show a 
15 
density of population within the range of 60-90 persons per 
tan , because of these parts of IGCC where water was released 
ear l ier as compared to other parts of s tage-II canal command. 
They have shown a tremendous change in agriculture in addi-
t ion to small scale and cottage industries . This part of canal 
ccxiunand f u l f i l the basic needs of the people, as conpared two 
£Ctrmer density range areas. M l the areas lying along different 
branches namely, Suratgarh, Anupgarh, Hantimangarh , part of 
pugal flow Kanvv'arsen, Lunkaransar, Shahwa Li f t Scheme have 
2 density of population with range of 60-90 persons per tan of 
land. Dunes find no place over the surface, high water table 
and developed infrastructural f a c i l i t i e s have attracted more 
people. Being a large administrative town in the canal command 
area, i t i s r e l a t i v e l y an industr ial ised and urbanised part of 
the canal command area in western Rajasthan. 
iv. Areas with high density of population (above 90 persons)-
The highest density in the IGCCA above 90 persons per 
2 tan i s the character i s t i c of highest urbanisation in few areas. 
Though i t does not form any contiguous b e l t , but c luster around 
the major towns. The sandy s o i l s and dunes f ind no place Over 
the scene, adequate i rr igat ion water, high water table well 
infrastructure f a c i l i t i e s and ter t iary occupation favours high 
density of population . 
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c. Growth of Population -
According to 1981 census, the d i s t r i c t s of IGCC have 
experienced a tremendous growth in population. An over a l l 
average growth rates have been recorded to the tune of 39.76, 
26.62, 45.78 and 39.29 per cent during the periods extending 
between 1951-61, 1961-71, 1971-81 and 1981-91 respectively. 
The entire extent of population growth considered covers the 
7 period pre-canal and post-canal constructed periods. 
The f i r s t half of the period has experienced a slow 
growth rate , where as the second half exh ib i t s a healthy 
growth rate . The rate of growth in spat ial perspective varies 
from d i s t r i c t t o d i s t r i c t . The highest rate of growth was 
recorded in Ganganagar d i s t r i c t which i s followed by the 
d i s t r i c t of Bikaner, being 51.64 percent and 47.36 per cent 
respect ive ly . One of the main reason for the high growth rate 
in these canal command d i s t r i c t s has been a considerable 
irr igat ion of people from other areas, the incentive was 
the agricultural and infra structural f a c i l i t i e s available 
here. Lowest rate of 32.54 per cent was recorded in the 
d i s t r i c t of Barmer which i s followed by Oaisalmer canal 
command area being 34.12 per cent. I t was mainly because of 
out migration of the people, who moved out the area in search 
of better opportunities of jobs. The rate of population growth 
in to ta l population has shown a varied trend from decade to 
17 
p 
decade throuohout the Indira Gandhi Canal Command areas (IGCCA) . 
d. Age-Structure-
The age-structure or the proportion of a people cont-
ained within various age groi^js i s one of the basic charact-
e r i s t i c s of the population. The socio-economic structure i s 
determined by the absolute and re la t ive proportions of a 
population found within the young, middle-aged, and old-aged 
groups. 
The age structure of both sexes, male and female, in 
each group l«e« the number of males and females i s an expre-
ssion of the process of f e r t i l i t y , mortality, and migration 
as they have operated during the l i f e time. The population 
has been divided in to three convenient age groi;^s with a 
very small proportion ? According to 1971 census about 55 
per cent of the to ta l population i s found under the age groi^) 
of below 19 years, the middle aged population constitute to 
about 45.2 per cent and the old group aged accounted for only 
3 percent of the to ta l population. The preportion of d^ove 
groups s l i g h t l y d i f fer from the s t a t e ' s average which i s 
Q 
50 per cent, 46 per cent and 4 per cent respect ive ly . 
The Canal command d i s t r i c t s of western Rajasthan show-
ing the Variations in age structure from one d i s t r i c t comman-
ds to others depend on economic conditions of the region. The 
18 
proportion of youngs also var ie s , in accordance with economic 
conditions of the people. The highest per centages of youngs 
in areas of s tage-I canal cononand d i s t r i c t s and lowest in 
unirrigated command areas of s tage - I I . In Ganganagar d i s t r i c t 
and northwestern and eastern parts of Bikaner d i s t r i c t canal 
command area recorded the highest percentages and the d i s t r i c t s 
of Jaisaimer and Barmer recorded lov^est percentages, part icu-
lar ly irriguted and l i f t areas of canal command. 
The pctcentages of adults in population const i tutes 
more than 40 percent in the ent ire canal command d i s t r i c t s 
of western Rajasthan. Most of the adults are direct ly and 
others industries as coinpaired to s tage - I I , where water i s 
not eas ly avai lable . 
The old-aged persons cons t i tu te only 5.6 per cent of 
the t o t a l population in canal command d i s t r i c t s , the highest 
percentage's i s found in Ganganagar, Bikaner d i s t r i c t s , because 
of the development of economy and other infrastructural f a c i -
l i t i e s , and which is low in the d i s t r i c t s of Jaisalmer and 
Barmer canal command areas. 
c . Sex Ratio -
Sex-Ratio in a population i s normally expressed as the 
number of females per-thousand of males. An assessment of the 
the extent of variation of sex r a t i o i s of the interest when 
19 
one has t o examine soclo-econcxnic Impl i ca t ions . 
AS the o ther populat ion c h a r a c t e r i s t i c s v a r i e s from 
one d i s t r i c t t o o ther in canal command area, the s e x - r a t i o of 
the populat ion a l s o v a r i e s . The p a r t i c i p a t i o n of maximum 
number of females are recorded in the Barmer d i s t r i c t canal 
command area where i t s tands as 904 per thousand of males, 
where as the minimum number of females were recorded in the 
Jaisalmer canal command area« being 802 per thousand of males. 
The sex r a t i o , in genera l , i s found t o be 8 .74 ( 1 9 7 l ) , 875(1981) 
and 865 (1991) , per 1000 males in d i s t r i c t s of namely, Ganga-
nagar, Bikaner, Oaisalmer and Barmer of v t s t e r n Rajasthan • In 
case of Canal commond area?, t h i s r a t i o i s s l i g h t l y in an i n c -
reased form, which i s mainly due t o a continued p r o c e s s of 
economic development. This f i g u r e f o r 1971 i s 875, 880 tor 
1981 and 873 f o r 1991, per 1000 males in canal •command d i s t -
r i c t s . 
The es tern reg ion of Indira Gandhi Canal Command Area 
( I G C C A ) , ^ . C . in the d i s t r i c t s of Bikaner, Barmer and Jaiselmer 
shovi h i g h e s t s e x - r a t i o as conpared t o western p a r t s of the canal 
12 
command area. 
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Sex-Rat io t Ine ira Gandhi Canal Command Area 
S.No. Name of d i s t r i c t s 
1 
Sex r a t i o 
1971 1981 1991 
2 3 4 
• 
Canal Coari.and Area 
Sex r a t i o 
1971 1981 1991 
5 6 7 
1 . 
2 . 
3 . 
4 . 
5 . 
Ganganagar 
B i k a n e r 
J a i s aimer 
B armer 
W.RajaStban 
(Average) 
874 
9 0 1 
810 
910 
874 
881 
891 
830 
909 
875 
877 
885 
807 
891 
865 
880 
901 
810 
910 
886 
896 
830 
909 
883 
882 
823 
902 
6, IGCCA(Average) - _ - 875 880 873 
Sources 1, Census of India^RaJasthan. S e r i e s - 1 8 , p t . l l A , 
General Populat ion t a b l e s . New Delh i , 1971, 8 1 , 9 1 . 
2. ORG Survey report 1990, 
3. D i s t r i c t s Hand Book, Ganganagar, Bikaner, Jaisalmer 
and Barmer, 1971, 81 and 91 . 
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B. LITERACY 
Educational attainment i s considered an iinportant 
aspect among var ious q u a l i t i e s of popula t ion . Low degree 
of l i t e r a c y and lack of adequate p r o f e s s i o n a l t r a i n i n g are 
Serious a b s t a c l e s f o r the economic development. 
The Indira Gandhi canal command area (IGCCA) held 
only 2 6 . 1 2 . per cent of l i t e r a c y r a t e s in 1981, which r a i s e d 
30,23 per c e n t in 1991. On the b a s i s of t h e s e f i g u r e s one 
may conclude the educat ional backwardness of the reg ion . 
There i s a wide v a r i a t i o n in the Li teracy r a t e s of in IGCCA. 
The L i t e r a c y i s much higher in areas of Ganganagar d i s t r i c t 
ccHTimand being 34.65 per cent in 1981, and the lowes t being 
in Banner d i s t r i c t ccromands where i t was 23.05 per c e n t . 
The l i t e r a c y rate i s obviously much higher i n Urban areas 
as conpaired t o rural areas, where i t s ranged on an average 
50-55 per c e n t , and only 16.60 per cent in rural areas .^ 
Much v a r i a t i o n s have been experienced in the regional 
l i t e r a c y . The h i g h e s t percentage i s recorded in Ganganagar 
command, where number of school and c o l l e g e s are r e l a t i v e l y 
much h i s number as conparcd t o other d i s t r i c t command areas 
namely, Ja isa lmer and Bikaner d i s t r i c t s . One of the main 
c o n t r i b u t o r i s the Ganga Canal system, which provides adequate 
water r e s o u r c e s about one-half of the whole d i s t r i c t . I t i s 
22 
a l s o a g r i c u l t u r a l l y developed d i s t r i c t in canal command areas 
and on the other hand some agro-based, metal-based i n d u s t r i e s 
are found. This reg ion accounts f o r 34.65 per cent of the 
l i t e r a c y fo l lowed by Bikaner, Jaisalmer and Barroer d i s t r i c t s 
command, 25.60 per cen t , 24 .05 per cent and 23.05 per cent 
r e s p e c t i v e l y in 1981. In the year of 1991, Ganganagar, Bikaner, 
Jaisalmer and Barmer d i s t r i c t s commands accounted for 37.75, 
33 .90 , 30.40 and 25.03 per c e n t r e s p e c t i v e l y . ^ * 
Table - 1. i i i 
L i t eracy Rates of IGCCA in w. Rajasthan 
S.No. D i s t r i c t Li teracy Rate ( i n %) 
1. 
2 . 
3 . 
4 . 
6. 
Ganganagar 
B i k a n e r 
J a i s a l m e r 
Barmer 
Average IGCCA 
1971 
2 2 . 6 0 
1 9 . 3 5 
2 0 . 3 0 
1 3 . 6 5 
1 8 . 9 9 
1981 
3 4 . 6 5 
2 5 . 6 0 
24*. 05 
2 3 . 0 5 
2 6 . 8 3 
1991 
3 7 . 7 5 
3 3 . 9 0 
3 0 . 4 0 
2 5 . 0 3 
3 1 . 7 7 
Soxirces : l . D i s t r i c t s Handbooks , Ganganagar, Bikaner, 
Jaisalmer and Barmer, Rajasthan, 1971, 81 ,91 . 
2. ORG Survey Report. 1990. 
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About one-fourth of the t o t a l popula t ion of the Indi ra 
Gandhi Canal Command Area in Western Rajasthan may be regar -
ded as l i t e r a t e which can read and w r i t e . Of the old aged 
group of people the r a t i o of educated persons i s l e s s , but 
in younger grot?) l i t e r a c y i s more t o the ex ten t of 50-55 per 
c e n t . The h ighes t percentage of l i t e r a t e s in male and female 
are 38.50 and 20.90 per cent r e s p e c t i v e l y . The l i t e r a c y r a t e s 
of urban - a r e a s female i s much higher than the r u r a l a reas . 
The major f a c t o r s t h a t influence l i t e r a c y r a t e are as followsj 
i . Level of economic development 
i i . Level of urbanizat ion 
i i i . Standard of l i v i n g 
iv . The s t a t u s of female in a soc ie ty . 
V. A v a i l a b i l i t y of adequate educat ional f a c i l i t i e s and 
the po l i cy of government. 
Out of these above mentioned f a c t o r s the leve l of economic 
development i s both a Cause and e f fec t of l i t e r a c y . No 
doubt due t o the in t roduct ion of Ind i ra Gandhi Canal Pro jec t 
in Western Rajasthan, the l eve l of economic development, 
s tandard of l i v i n g of the people , l e v e l s of urbanizat ion, 
due t o the migration and s t a t u s of female in socie ty has 
r a i s e d tremendously, and on the s ide of e f f e c t s of these 
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f a c t o r s , the l i t e r a c y r a t e s Increased on an average from 8 .6 
per cent in 1951, t o 1981 i s 26.12 percent and at present 
more than one- th ird of the peop le are in a p o s i t i o n t o rea l 
and w r i t e . 
Due t o the rec lamation of barren lands , p a r t i c u l a r l y in 
areas in the v i c i n i t y of s t a g e - I l y i n g in the d i s t r i c t ! of 
Ganganagar and South Western p a r t s of Blkaner Canal Command 
Areas, both c e n t r a l and s t a t e governments have a s s i s t e d t o 
educat ional i n s t i t u t i o n s . 
To examine the percentage of c a s t e v i s e l i t e r a c y in the 
canal command area (CCA) in western Rajasthan, i t w i l l be 
t ransp ired that the l i t e r a c y among Mahajans i s h i g h e s t , which 
i s fo l lowed by Brahmins, Rajputs, Muslims, Purohi t s and 
Mal i e s . In case of Ganganagar Canal coromond areas , where 
farmers are stronge from Socio-economic and P o l i t i c a l p o i n t 
of view, the i n t e r e s t t o educate t h e i r ch i ldren i s q u i t e 
keen. Where a s , most of the farmers think i t i s of almost 
importance t o take he lp from t h e i r c h i l d r e n in t h e i r day t o 
day-works, 
C. SETTLEMENT PATTERN 
AS the Indira Gandhi Canal P r o j e c t , envisaged t o i r r i g a t e 1.68 
mil lien h e c t a r e s of d e s e r t land in the extreme western d i s t r i c t s 
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Of Rajasthan and converting the hi therto waste land Into a 
country's grainary and wiping out i t s perpetual drought condk-. 
i t i o n s , the phasewise conpletion of the project promises to 
s e t t l e about 20-25 lakh people and providing an employment to 
about 2.3 lakh famil ies u n t i l . 
This incoming population i s planned to be set t led in about 
1200 new se t t l ement (v i l lages ) , 160 amenity v i l l a g e s and 28 
market towns, A planned dis tr ibut ion of the incoming popula-
t ion in various hierarchies of settlement has been f e l t to be 
very necessary for proper economic growth and development of 
agriculture and the resu l t ing Socio-economic and industrial 
a c t i v i t i e s of the canal command area* 
The form and s ize of settlement in India i s of contact 
v i l l a g e type which seems t o es tabl i sh i t s e l f in different 
regions as a part of cul tural heritage. The pattern of s e t t -
lement i s influenced by the physical« soc ia l and economic 
factors . As an Inferplay of these factors , the form of s e t t l -
ement in desert areas i s of d i s t r i c t nature. The v i l l a g e s in 
canal command area are scattered over long distances, human 
habitations springing up only where the conditions permit 
18 
sedentarization. 
The settlement patterns of the population of Indira 
Gandhi Canal command areas, f a l l s into three d i s tn i c t 
categories : 
( i) Entirely conpact type, 
( i i ) Entirely scatered type and 
( i i i ) Areas having both compact and scattered homestead type 
of settlement. 
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a. Settlement patterns In Stage-I Canal Command Area. 
In the stage-I canal command areas, most of the settlements 
have been covered under command Area Development Programme 
(CADP). Under CADP^ , Abadi settlements are developed for every 
6 or 7 murabba of cul t ivated land, with a l l the basic infra-
structural f a c i l i t i e s such as, stpply of drinking vater, 
Bustand, Primary Schools, Road e t c . by the Canal Area Develop 
ment Authority. Most of these Abadis are well connected with 
main mandi towns, through pakka roads hence, the quality of 
l i f e of the people l iv ing in t h i s part of the canal command 
areas has inproved over past few years. Most of the houses are 
m d^e up of stone. 
b. Settlement Pattern in Stage~II Canal Command Area. 
Dis t inct physical and cultural character i s t i cs of the 
desert l ike duny landscape, in su f f i c i en t water,different 
caste system and tradi t ional Oagirdari system are mainly resp-
onsible for the scattered types of settlements pattern in 
western part of the canal. In s tage-II canal command area 
v i l l a g e s are located at a far distance from each other. 
Majority of fami l i e s , generally l i v e near by their agricultural 
f i e l d s . The ex is t ing settlement patterns i s characterised by 
low population pressure on land, lack of transport and commun-
icat ion f a c i l i t i e s leading to inadequate economic a c t i v i t i e s . 
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I n c a s e of flow command a r e a s of I n d i r a Gandhi c a n a l 
P r o j e c t (IGCP) s t a g e - I I commend most of t h e s e t t l e m e n t s 
are l o c a t e d a t a l o n g e r d i s t a n c e from each o t h e r and have 
p o p u l a t i o n l e s s t h a n 300 p e r s o n s . However, t h e T e h s i l head-
q u a r t e r s l i k e , K o l a y a t , Mohangarh, Ramgarh, Nachna and 
Oaisalmer a re d e n s e l y p o p u l a t e d because of t h e a v a i l a b i l i t y 
of b e t t e r i n f r a s t r u c t u r a l f a c i l i t i e s , d r i n k i n g wa te r , marke-
t i n g . T r a n s p o r t and communicat ion. 
During t h e c u l t i v a t i o n season most of t h e p o p u l a t i o n 
s h i f t t o t h e i r fa rms and l i v e d in "Dhanis" f o r a p e r i o d s of 
about f o u r t o f i v e months. Many of t h e s e t t l e m e n t s have been 
observed t o have more t h a n 15 number of "Dhanis , in sur roundinc 
c u l t i v a t e d f i e l d s . 
As compared t o flow c a n a l command, i n t h e l i f t a rea comm-
and m a j o r i t y of t h e v i l l a g e s have a p o p u l a t i o n more than 700. 
T h i s may be due t o t h e i r p r o x i m i t y t o urban c e n t r e s in a d d i -
20 t i o n t o we l l deve loped i n f r a s t r u c t u r a l f a c i l i t i e s . 
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(A) OCCUPATION STRUCTURE 
Occvjpatlonal s tructure i s an iirportant index t o exp la in 
a dynamic character of h e a l t h and v igour of the reg ion . As 
the Indira Gandhi Canal Command area forms a part of deser t 
and most of the populat ion l i v e s in rural areas . Therefore 
an examination of occupational s tructure v i l l be of great 
help f o r uivaer standing the s t reng th of economy. With the 
except ion of agr i cu l ture and ai^imal husbandry, labour work i s 
observed t o be lacking due t o low dens i ty of populat ion and 
l i m i t a t i o n s by nature. Most of the people are engaged in a g r i -
cu l ture and l i v e s t o c k rearing c o l l e c t i v e l y . 
In S tage - I of Canal Command Area (CCA) more than 59 per 
cent households are pr imar i ly engaged in animal husbandry 
and i t s r e l a t e d a c t i v i t i e s , wh i l e another 32 per cent household.' 
have been engaged in a g r i c u l t u r e as t h e i r main occupation, 
both the e x c e p t i o n s of c u l t i v a t i n g the crops , animal husbandry 
and casual work in these o c c i p a t i o n s have been regarded as 
subs id iary work. In terms of subs id iary engagements about 36, 
29 and 27 percent in a g r i c u l t u r e , animal husbandry and area 
of S t a g e - I . 
In the s t a g e - I I canal coninand area, more than 85 per 
cent of house holds were reported t o be engaged in animal 
husbandry as t h e i r main occupat ion, whi l e only 5 per cent 
households were recorded t o be engaged in agr icu l ture as 
t h e i r main occupation and 4 . 2 , 5 . 8 per cent households were 
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Table 2 .1 
C l a s s i f i c a t i o n of occupat ional a c t i v i t i e s and p a r t i c i p a t i o n 
of workers in IGCCA. 
A-
1. 
2. 
3. 
4. 
B-
1. 
2. 
3. 
4 . 
Occ ip at ion 
Main occupation 
Agricul ture 
Animal husbandry 
Labour 
Others 
Subsidiary occcpat ion 
Agriculture 
Animal husbandry 
Labour 
Others 
source t ORG, Sample Survey 
Percentage of 
house holds 
engaged 
Stage I 
32 
59 
4 
6 
36 
29 
27 
8 
Report. 1990. 
Percentage of 
house holds 
engaged 
Stage I I 
5 
85 
A. 2 
5.8 
7 .3 
6.5 
12 
8 .5 
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categoriesed as labours and persons who engaged in others 
economic a c t i v i t i e s . As a subsidiary occvj5)ation, both in 
Stage-I and Stage-II the human involvement has been as 
agr icu l tur i s t s reported as 36 and 73 per cent respect ively; 
while 29 and 6,5 per cent households were involved in 
animal husbandry. Prom the point of view of labour p a r t i c i -
pation in Case of Stage-I and Stage.II t h e i r percentages have 
been about 27 and 12 per cent, and the remaining 8 per cent 
households in Stage-I and 8.5 per cent households in stage-II 
have been involved in other economic a c t i v i t i e s , in fact , 
with the introduction of Indira Gandhi Canal Project on a 
barren and th ir s ty land, the mode of occupation of the people 
have tremendously been changes. This i s because of the 
a v a i l a b i l i t y of water resources, e i ther for irr igat ion 
purpose , animal husbandry or for domestic uses. Prior to 
introduction of canal more than 90 per cent of peoples were 
engaged in animal husbandry or in the c u l t i v a t i o n of crops 
which has to be sustained on meagre amount of rain. The 
occi;pation of the people in s tage-II has been pastorol . Before 
the work of land reforms taken the landless had access to 
to large tracts of common grazing land maintained by the 
2 
feudal lords. 
There i s a gradual increase in the hiunan and animal 
population during the l a s t 35 years. The number of gOats 
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a lone has gone \sp by 240 per c e n t , and the a b o l i t i o n of the 
o ld land tennxire system, which r e s u l t e d in a n e g l e c t i o n of 
common graz ing . The sewan g r a s s has d i spersed or disappeared 
a l t o g e t h e r in many p a r t s of IGCC area* 
I t i s observed, t h a t most of the pas tora l f a m i l i e s in 
Ja i s lmer and Barmer of the canal command area are engaged 
in p a s t o r a l a c t i v i t i e s and the labour force i s t o work on 
p e a s a n t ' s f i e l d s only few of them, can be considered as d i r e -
c t l y engaged in the c u l t i v a t i o n of c r c ^ s . 
B. AGRICULTURE 
The Indira Gandhi Canal P r o j e c t was conieved in 1948. 
When the ch ie f eng ineer of the e r s t w h i l e Bikaner s t a t e , 
Kanwar Sain, suggested t h a t the hot ar id areas of western 
Rajasthan (Thar-Desert) have a p o t e n t i a l f o r producing good 
crops , animal husbandry and a si:qpporting capac i ty for new 
s e t t l e m e n t s , if the water could be brought through a canal 
from Harike barrage, below the junc t ion of the S u t l e j and the 
Beas r i v e r s in Ferozpur d i s t r i c t of Punjab. 
The Indira Gandhi Canal was d e l i b e r a t e l y planned t o run 
p a r a l l e l t o the Pakis tan border. From the p r o j e c t documents 
i t i s ev ident that popula t ing t h i s r eg ion was an i/rportant 
s t r a t e g i c c o n s i d e r a t i o n . J.n add i t ion , having argued that i t 
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needed 8.56 m.a.f. of water, Rajasthan had to jus t i fy that 
i t would put t h i s water to good use for greening the western-
4 Rajasthan desert. 
A 649 Jan. long Indira Gandhi canal i s to flow through 
mainly four d i s t r i c t s namely, Ganganagar, Bikaner, Jaisalmer 
and Bairmer in Western Rajasthan t o irr igate about 9.8 mil l ion 
hectares of land. This gigantic p r o j e c t ' s depends on surplus 
water of Ravi^beas, which are diverted into the Sutlej at the 
Harrike Barrage to transform t h i s tract into a pr<»perous and 
fu l ly developed region, huming with agriculture, industry, 
animal husbandry and commerce. 
Deficiency of Soil.moisture has been a l imiting factor 
for agricultural development in Western Rajasthan. Farmers dan 
raise crops during Kharif season only and a large tract of 
cult ivable land l i e s uncultivated and seems to be as cultura-
ble waste and fallow land Introduction of irrigation by 
Indira Gandhi has helped in increasing the extent of net sown 
and double cropped area. 
Prior t o bring irrigated water to the area only drought 
res i s tant crops l ike bajra, gwar, moong, moth and gran occup-
ied about 95 per cent of the gross cropped area. The cropping 
pat tern of the region has dras t i ca l ly changed with the intro> 
duction tf i rr igat ion. Agricultural production and productivity 
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per hectare of land have increased rapidly in the canal 
command area* 
a. Land Use Pattern j 
The study of the land use and proper assessment of land 
resources i s very e s s e n t i a l t o understand the agricultural 
potential for planning the region • Physical and cultural 
factors d irect ly a f fec t the land use. 
The agricultural land use pattern i s a lso d irect ly 
governed and control led by the climo-edaphlc conditions, 
which to a large extents r e s t r i c t the cropping pattern in 
western Rajasthan. 
Owing to the paucity of natural resources, l ike minerals, 
fue l s . Flora and technology the required infrastructure for 
industr ial izat ion could not be developed in t h i s region. 
Therefore, agriculture and animal husbandry has dominated 
the land use, and main sources for the i r - l i ve l ihood . Out of 
to ta l geographical canal command area of Indira Gandhi of 
15.37 lakh hectares, the region covers 9.36 lakh hectares 
which i s 56 per cent of the total land area, of which about 
45.4 per cent of land i s cropped, while 8.90 per cent i s 
uncultivated and 19.4 per cent i s not f i t for agricultural 
6 uses. 
b. Total Cropped Area s 
The total cropped area in the canal command area has 
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been reported as 15.37 lakh hectares, out of tota l canal 
command geographical area, more than 45.4 per cent of area 
f a l l s under t h i s category, and th i s fact reveals the agri-
cultural dependency of the region. I t has registered a cont-
inuous increase in the cul t ivated area, because due to availa-
b i l i t y of i rr igat ion and thus more and more new land have 
been brought under cu l t i va t ion . An area of 6.5 lakh hectares 
was brought under cu l t i va t ion in 1969-70, which increased to 
8.32 lakh hectares in 1979-80, and i t further increased to 
13i86 lakh hectares in 1989-90. Obiously, the pattern and the 
intensify of the land u t i l i s a t i o n has been influenced by 
physical and socio-economic and cultural factors , which have 
played a pos i t ive role in the dis tr ibut ion of new land' in 
western Rajasthan. 
c . Culturable Waste land t 
Although such land have potent ia l s for cu l t ivat ion but 
are not actually cu l t ivated due to some physical , soc io-
economic, demographic and agronomic constraints , such as the 
presence of over extensive areas the deep rooted grasses, weeds. 
Sa l in i ty and alkanity, water lagging. The land under t h i s 
category course about 3.20 laJ^h hectares. The largest percentage 
of land under t h i s category i s reported in Jaisalmer and 
Bikaner d i s t r i c t s . Most of the Canal command d i s t r i c t s have 
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reported a high percentages because of the prevalence of the 
sand dunes, low f e r t i l i t y of s o i l , absence of i rr igat ion water 
e tc . I t i s poss ible to bring most of the cul t ivable wasteland 
under cul t ivat ion in near future by adopting ln5)roved methods 
including the use of prqperdoses of f e r t i l i z e r s and speci f ic 
7 quant i t ies of mannure . 
d. The Distribution of Land : 
The problem of land dis tr ibut ion i s actue espec ia l ly among 
the landless who i n i t i a l l y cons t i tu te about 91 and 68 percent 
of the population t o whom the land was al loted in two different 
stages of the canal constrxiction. Of the tota l number of a l l o t t ee? , 
only 66 per cent belong t o the formerly land l e s s category, 
indicating a high incidence of resale among the people who belong 
to t h i s economic c l a s s . For example, the Odh community, a nomadic 
group which worked during a canal construction period included 
in the IGCP. According to a Harlchand Odh, a community leader, 
though 200 murabas (a unit in the command area equibalent to 25 
bighas or 6.32 hectares) were reserved for the odh community. 
Even these could be cancel led because the Patwaris, who have 
considerable power in assessing a l l o t t e e s , are demanding that 
they produce a domicile c e r t i f i c a t e , in hindi i t i s ca l l ed 
"Mool Niwas Patra, which i s considered t o be a c e r t i f i c a t e to 
prove that they have been residing in the area continuously 
during l a s t 35 years. 
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Many farmers pa r t i cu la r ly in Stage-II have 
complained that the land a l lo t ted to them i s so aandy that i t 
i s impossible for them to keep the water courses c lear and 
p 
maintaine a check on deep percolat ion of water. 
e. Cropping Patterns i 
The cropping pat tecn of the Western Rajasthan has 
changed dras t ica l ly with the bringing of i r r iga t ion water. A 
number of food and commercial crops l ike wheats r i ce , cotton, 
groundnut, mustard, maize, sugarcane, are being cul t ivat ing 
with the help of available water. 
A number of crops introduced in Idiarif season 
introdix:ed are : maize, jawar, r i c e , urad and arhar. Even the 
water brought with the Stage-II , mil le ts and moong remained one 
of the chief cereals and some pulse crcps also dominate the 
area. The chief rabi crops introduced in the canal command area, 
par t icu lar ly in stage-I are wheat, mustard, l e n t i l e s , linseed 
and bras sic a, barseem.. A large number of crops grown and int ro-
duced in the region have created a charac ter i s t ic of intensive 
use of land, leading to a divers i f ied pat tern of cropping. 
I r r iga t ion in the i n i t i a l stages in the dtsert 
region i s considered to be protect ive rather than intensive, 
minimizing a r isk to £amine conditions. I t avoids drought 
conditions to ensure high level of stable harvest and to incr-
ease agricul tural production and productivity. 
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Th€ prepartion of land, cu l t iva ted under unirrigated 
condit ion has progressively decreased from year by year, with 
the ava i lab i l i ty of canal water. The net sown area has also 
increased with the a v a i l a b i l i t y of irr igat ion. During 1991-92 
net sown area has been reported as 45.4 per cent. The potent ia l s 
created interms of culturable command area has tremendously incr-
eased from one year to another. 
Though there i s a s h i f t from subsistance farming of 
rainfed crops l ike bajra, moong, moth, t i l and jawar to various 
kharif and rabi cash crops, by the permanancy depends on the 
climate and water. The cropping pattern based on kharif and rabi 
has a ra t io of 37:63 reccxmnended for area affecting the over a l l 
crcp acreages, or water needs i s as follows ; cotton, hybrid 
bajra, ground nut, fodder and pu l ses are the major crops where 
as wheat, barley, gram, mustard, taramira sugar beet and barseem 
were the recommended major rabi crops in 1987-88. Paddy crops 
dcc\;$>y only a l imited area where water i s abendantly available. 
Perennial crops belonging to the categor ies of f ru i t s and vege-
tab les are also recommended t o be soon in kharif and rabi 
seasons in the area. 
Out of the to ta l area sown during kharif season during 
1969-70 under more than half was, under fodder crops, Jawar 
followed by bajra or to be sown as a mixed crcp l ike bajra -
moong which occupied one-third of the to ta l cult ivated area* 
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Some pulses and o i l seeds l ike t i l covered hardly 
more than three percent of the area, with the irr igat ion 
f a c i l i t i e s among the cere at crops. In addition to moong 
and moth, urad and arhar were t r i ed to be sown as new pulse 
crops. The sugarcane, cotton, sunheamps and groundnut 
occi^jied- some area. 
The over a l l acreages under cereal crops increased 
in stage->I and stage from 17.5 per cent, out of the tota l 
area sown, under irrigated condit ions in 1969-70 to 45 per 
cent in 1984-85 and more than 60 per cent in 1991-92. Bajra 
occt^jied more than fourth-f i f th of the total area sown in 
1969-70 as coapared one twentieth of the total area sown 
during 1969-70 under irrigated conditioned. Under jawar 
more than Fourth-Fifth of the t o t a l area sown in 1969-70 
was irrigated, whereas in 1975-80 i t covered One-Fifth of 
the net area sown. Area under jowar, a crop fodder under 
irr igated condition reduced in 1969-70 particularly in the 
Stage-I canal command area to half of i t in 1991-92 to i t s 
One-Fourth, because of the u t i l i s a t i o n of water confined to 
cereals crops rather than t o t h i s fodder crop. 
Rabi crops before the ava i lab i l i t y of irr igat ion 
were almost non-existant. With the introduction of canal 
water particularly in Stage-I area, i t brought irr igat ion, 
the use of high yielding v a r i t i e s of seed and f e r t i l i z e r s . 
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Wheat has been introduced as the Chief cereal crop and 
occi^led more than 40 per cent, out of the to ta l area 
devoted to cerea l s . Among the cereal crops grown are« 
Gojra# Qochlni bejad etc . a l l occtpy on an average not 
more than 3 percent in total net sown area. In 1987-88 the 
cereal const i tuted about 70 per cent in net sown area, par-
t i c u l a r l y the wheat and coarse grains, and the area under 
res t of the crops declined tremendously in both the stages 
I and II where waters were eas i ly avai lable for irr igat ion. 
Masoor was the only crop jowar on a t r i a l bas is in 1987-88 
in s tage-II area. Mustard and taramira, the most dominent 
o i l s eed crops prior to irr igat ion were continued to be grown 
tremendously even after irr igat ion was made. More than 12 
per cent of the area in Stage-I and more than 10 per cent 
in Stage-I l canal cooonand areas was occupied by mustard crop 
in 1990-91. 
The use of land with Irrigat ion has became more 
intensive and the farmers are able to harvest more than 
one crop in irrigated trac t s . The extent of total cropped 
area sown with s ingle and double crops has increased, 
leading an increase in intensi ty in cropping pattern. 
The quantum of production of groundnut, wheat, 
cotton mustard and grain crops has increased suf f i c i ent ly . 
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Table 2 .11 
Cropping p a t t e r n In IGCCA of Western Rajasthan 
Name of Crops 
Area In per centage 
S tage - I S tage-II 
A. Kharif Crops 
Jowar 58 45 
Bajra 16 47 .5 
Moth 3 .5 4 .5 
T i l 2 .5 1.5 
Narma Cotton 14 
Paddy 2 
Groundnut 5 
Others 5 
B. Rabl Crops. 
Wheat 
Gram 
Mustard 
Others 
52 .5 
22 .5 
13 
12 
29.5 
39.5 
12 
19 
Source I ORG, Survey Report, 1990. 
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Table 2. i i i 
Y i e l d Leve l s of Some Se l ec t ed Crops in IGCCA. 
Crops Yie lds of Crops (qnt/ha ) 
1980-82 1990-9 2 
vnieat 
Gram 
Mustard 
Groundnut 
Cotton 
20.38 
6.47 
9 .04 
14.65 
10 .15 
30,33 
10,64 
12.34 
15.93 
18.20 
source i TGCP. Head O f f i c e . Jaipur, 1992. 
due tio an Increase In area under these crops , increase 
in y i e l d s per hectare of crops . With the c o n p l e t i o n of 
the p r o j e c t and f u l l development of i r r i g a t i o n p o t e n t i a l s , 
the canal command area i s expected t o product ion 37 
lakh tonnes of food crops , i « e . , 14 .5 lakh tonnes from 
1 o 
s t a g e - I and 22.5 lakh tonnes from s t a g e - I I . 
f. Use of Modern Agricul tural Inputs } 
when water brought t o area by Indira Gandhi Canal i s 
provided i n c e n t i v e s t o the c u l t i v a t e r s t o fo l low ia^rove6 
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agricultural pract ices . In general, i t i s cA>s€rved that 
most of the a l l o t t e s in stage-Z comnand area now using 
inproved high yielding v a r i t i e s of seed, chemical f e r t i l i z e r s 
and pes t i c ides to sustain higher crop y i e l d s . The use of 
highyielding v a r i t i e s of seed, f e r t i l i z e r s and pes t i c ides i s 
more common in stage-I as conpared to s tage-II canal command 
area. 
In stage-I canal command area, more than 40 per cent 
of the farmers are using hybrid seeds, 60 per cent of them 
use chemical f e r t i l i z e r s while 55 oer cent spray pes t i c ides 
as plant protection measures. 
In the stage-II Indira Gandhi canal command area the 
agriculture very recently i s l e s s developed due to the poorness 
of the cu l t ivators . Therefore, they practice tradit ional 
methods of cu l t ivat ion . 
Tabl e 2. iv 
use of agricultural inputs in IGCCA. 
S.No, Particulars 
Areas in per cent 
Stage-I Stage-II 
Irrigated 
areas. 
Stage-II Total 
Onirriga-
t4d and 
l i f t area 
1. High Yielding 
Varities (HYV) 
2. Fer t i l i z ers 
3. Pest ic ides 
40 
60 
55 
8 
12 
7 
5 
16 
2 
53 
88 
64 
SOURCE : ORG, Survey Report, 1990. 
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In adequacy of water supply has been one of the 
13 major reasons for the backwardness of agriculture. 
g. Crops and Diseases t 
Two Important crops of wheat and Barley are highly 
succeptlble to attack of rus t s , smuts and leaf spot. Of these 
black (Pycclnlagrammls t r l t c h l ) yellow (P. glumarum) and 
orange (P. rublgo. v e r a t r l t l c l ) are the most Important rusts 
Infecting the wheat crops. Rust res is tant var ie t i e s have now 
been Introduced which suffer very l i t t l e l o s s due these 
d iseases . The smut that course considerable damage to wheat 
crop are covered smut or be lnt ( T l l l e t l a Foellda ) and loose 
smut ( u s t l l a g o t r l t l e s ) , The farmer Is controlled by treat -
ment with formaldyhyde and organic mercury ccwipounds (Agroson, 
G.N.). Now res is tant v a r l t l e s have been Introduced part icu l -
arly in stage-I Qanal command area* The loose Smut i s a lso 
controlled by treatment with Agroson G.N, as well as hot 
water treatment of seed. Covered snut and loose smut of 
barley are similarly control led in Stage-I and Stage-II 
command areas. 
In case of maize, Helmlnthoporium maydis or corn leaf 
b l ight some time causes immense l o s s particularly l i f t canal 
region of s tage-I , Cercosparezeae-mydls or leaf spot occas . 
lonally seriously Infect when water sources become flooded 
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in some areas of Lunkaransare^ Kanwarsen l i f t , AniQ>garh flow 
region of s t a g e - I . Some t imes in wet season, l e a f spo td i sease in 
s t a g e - I I area p a r t i c u l a r l y in Jaisa lmer and Barmer command 
areas have a l s o been recognised on the l e a v e s of the crops . 
Kernel Smut some time ^ p e a r on the c r o p s . I t i s e s s e n t i a l 
t o t r e a t the seed p r i o r to sowing with copper su lphate . In 
Case of pear l m i l l e t both in s t a g e . I and S t a g e - I I areas green 
14 
ear d i s e a s e i s most important. 
C. COMMAND AREA DEVEDOPMENT PROGRAMME IN INDIRA GANDHI CANAL 
PROJECT t 
The command area Development Programme (CADP) i s an 
Integrated Area Development ( I A D ) approach towards the command 
area of major and medium i r r i g a t i o n p r o j e c t s i n t h e country. 
This programme i s aimed at br idging the gap between crea ted 
i r r i g a t i o n p o t e n t i a l and i t s u t i l i s a t i o n in the command areas 
of major and medium i r r i g a t i o n p r o j e c t s . The F i f t h Five Year 
Plan document enphasised the need of implementing t h i s progra-
mme in a l l the major and medium p r o j e c t s i n the country. The 
canal command area development programme was introduced in the 
Indira Gandhi Canal Command area in 1974. 
Out of the t o t a l areas of 5*25 lakh hectares under 
S t a g e - I , 1.87 lakh hec tares has been developed under phase-I 
48 
(IDA Ass i s t an t ) p ro j ec t and 0.46 lakh hec ta re s area of Bikanar 
Kanwarsen l i f t canal developed with t h e s t a t e ' s own resovarces. 
Under phase - I I of St age-I (IF AD Assis ted) P ro jec t OFD work was 
s t a r t e d t o cover 1.44 lakh hectares.- An add i t iona l area of 0.27 
lakh h e c t a r e s was proposed to be taken v:p during the cu r ren t year 
in p h a s e - I I . 
Phase- I of s t a g e - I p ro j ec t a s s i s t e d by IDA was s t a r t e d in 
Ju ly , 1974. This p ro j ec t included 1 inning of water courses in 2 
lakh hec t a r e s bes ides l inn ing of branches and d i s t r l b u t e r i e s in 
Ind i ra Gandhi Canal P ro j ec t . The i n i t i a l conple t ion date of the 
p r o j e c t was 30th June, 1980, which was fu r t he r extended t o June, 
1983 and then t o December, 1983. I t has been poss ib le to cover 
1,87,255 h e c t a r e s with l ined water courses along with l inn ing of 
branches, d i s t r l b u t e r i e s and minors xjp t o 74 km. 
The IF AD a s s i s t e d the p ro j ec t and the work to be resumed from 
4th January, 1980, t o include the c o n s t r u c t i o n of water courses 
l inning for 2.46 lakh hec t a r e s . The work of Survey and planning 
and p repa ra t ion of Chak plans and execut ion there of was s t a r t e d 
during 1980-81. The work or water courses l inning has been coctp-
l e t ed fo r 1,32,523 hec ta res by March, 1986. I t was fu r ther propo-
sed for l inn ing \xp water courses for 24,200 hec ta res during the 
year 1986-87. The importance of t h i s programme was because i t 
required e f f i c i e n t u t i l i z a t i o n of i r r i g a t i o n water and over a l l 
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economic and ecologJxral development with the following consid-
erat ions. 
i . Conveyance loss of water was about 30 to 50 per cent below 
out l e t level in sandy so i l s . This resulted not only under 
u t i l i za t ion of scarce resources l ike water but also led to water 
logging and soi l s a l i n i t y and hence i t adversely affected crc^ 
yie lds . 
i i . AS the area was newly se t t led therefore, i t required civic 
amenities, infras t ructural f a c i l i t i e s and supply of modern 
agricultural inputs. 
i l l . The wind erosion and deser t i f ica t ion was causing s i l t a t i on 
in Canal area and i t s d i s t r i bu t e r i e s and water courses. Besides 
these, extensive culturable areas were under the r isk of soi l 
erosion. 
The command area development programme was introduced in 
the Indira Gandhi Ganal Command area in 1974 and was entrusted 
the following tasksj 
1. On-farm development which includes surveying, and planning 
water course 1 inning, land level l ing, shaping and reclaimations 
of degraded lands. 
i i . Affoire Stat ion and posture development which includes canal 
side and road side plantat ions and block plantat ion near new 
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s e t t l e m e n t s , sand dune s t a b i l i s a t i o n and p o s t u r e development on 
c u l t u r a b l e was te l a n d . 
i i i . P r o v i d i n g communicat ion and c i v i c a m e n i t i e s which i n c l u d e s 
the c o n s t r u c t i o n of r o a d s , c o n n e c t i n g t h e s e t t l e m e n t s wi th 
market towns, c o n s t r u c t i o n of new market towns and supply ing 
of d r i n k i n g w a t e r . 
i v . A v a i l a b i l i t y of modern a g r i c u l t u r a l i n p u t s i n c l u d e s on a s su red 
supply of h i g h - y i e l d i n g r a r i t i e s of s e e d s chemical f e r t i l i z e r s , 
i n s e c t i c i d e s and p e s t i c i d e s and p r o v i d i n g a g r i c u l t u r a l e x t e n t i o n 
and t r a i n i n g f a c i l i t i e s t o t h e f a r m e r s . 
Implementa t ion of t h i s programme has h e l p e d in b r i n g i n g the 
more l and under i r r i g a t i o n and t h a t has i n c r e a s e d t h e w a t e r - a s e 
e f f i c i e n c y . 
D. IMPACT OF IRRIGATION ON AGRICULTURAL DEVELOPMENT! 
Def ic i ency of s o i l - m o i s t u r e has been a l i m i t i n g f a c t o r in 
a g r i c u l t u r a l development in Western Ra ja s than , p a r t i c u l a r l y in 
t h e d i s t r i c t s of Oa i sa lmer , B ikaner and Barmer. I r r i g a t i o n f a c i l i t y 
by IGCP has l e d in i n c r e a s i n g the e x t e n t of n e t sown and double 
cropped a r e a . 
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T a b l e - 2.V 
S a l i e n t F e a t u r e s of I n d i r a Gandhi Canal P r o j e c t 
S.No. P a r t i c u l a r s U n i t s S t a g e - I S t a t e - I I To t a l 
6 
1. Length of the Main c a n a l 
( i ) I n d i r a Gandhi Feeder 
( i i ) I n d i r a Gandhi Maincal 
T o t a l 
2. Length of D i s t r i b u t i o n 
( i ) Flow a r e a s 
( i i ) L i f t a r e a s 
T o t a l 
3 . C u l t u r a b l e command Area 
( i ) Flow a r e a s 
( i i ) L i f t a r e a s 
T o t a l 
4 . I r r i g a t i o n p o t e n t i a l on 
F u l l Development 
5 . I r r i g a t i o n I n t e n s i t y 
6. Water r equ i remen t 
7. Dr inking and i n d u s t r i a l 
use of wa te r 
8. Cost 
9 . Annual Food P r o d u c t i o n 
10. D i s t r i c t s b e n e f i t e d 
i« Sr i -Ganganagar 
i i . Bikaner 
i i i . J a i s a l m e r 
v i . Barmer 
km 
km 
km 
km 
km 
km. 
Lakh h a . 
Lakh h a . 
204 
189 
39 3 
2743 
332 
3075 
4 . 7 9 
0 . 4 6 
5 . 2 5 
256 
256 
3152 
1960 
5112 
7 . 0 0 
3 .12 
10 .12 
204 
445 
649 
5895 
2292 
8187 
11 .79 
3 . 5 8 
1 5 . 3 7 
Lakh ha . 5.78 8.10 13.88 
p e r c t n t 110 80 190 
M i l l i o n 3.59 4.00 7.59 
ac re f e e t 
Cusecs 300 9x00 1200 
Crore RS. 246 1420 1666 
Lakh 14.50 22.50 37.00 
t o n n e s 
s o u r c e s 1. Spec ia l Hand Book B u l l e t i n . IGCP Head O f f i c e , J a i p u r 
1992. 
2. f e c i a l Hand book b u l l e t i n . D i s t r i c t O f f i c e , B ikaner , 
1993. 
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T a b l e - 2 . v i 
Development of I r r i g a t i o n in IGCP- Yearwise 
Year s e a s o n Total 
Kharif Rabi 
( Area in Lakh Hectares) 
1 2 3 4 
0 .17 0 .21 
0 .18 0.31 
0 .18 0.48 
0 .43 0 .82 
0.59 0.99 
0 .81 1.41 
1.06 1.74 
1.08 1.83 
1.11 1.99 
1.27 2.24 
1. 65 2. 58 
1.68 2.88 
1. 66 2. 78 
1.78 2.9 3 
1.68 2.88 
1.66 2^78 
1.78 2.93 
1.92 3.21 
2 .08 3.47 
2.01 3.60 
2.43 4.32 
2.48 4 .75 
2.23 4.32 
2.24 5.19 
2 .95 5.39 
1.65 4.09 
3.07 5.56 
3.21 5.73 
Of f i ce of the Chief Engineer, IGCP, Jaipur. 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-1991 
1991-1992 
source ; 
0.04 
0 .13 
0.30 
0.39 
0 .40 
0.60 
0 .68 
0 .75 
0 .88 
0 .97 
0 .93 
1.20 
1.12 
1.15 
1.29 
1.39 
1.59 
1.71 
1.84 
1.91 
1.89 
2.27 
2-09 
2.45 
2.34 
2.44 
2.49 
2.52 
 i 
i 
EH 
< 
O 
H 
rH 
10 
•H 
V 
V 
o 
c 
o 
•H 
•p 
(TJ 
(0 
•p 
M-l 
o 
-o 
c 
V 
(V 
x: 
+> 
> t 
V 
o 
M 
o 
I 
OV 
00 
00 
I 
CO 
00 
00 
CO 
I 
r-
00 
00 
I 
vo 
00 
O 00 
•p I 
Q. in 
Sr CO 
0) 
(0 
•p 
IT) 
0< 
o 
54 
o 
vo 
(0 
01 
(0 
•P 
o 
43 
(0 
to 
5 
in 
o 
o 
in m 
in 
m o 
CM 
• • o 
m 
CM • 
o • 
00 
o 
• 
o 
CM 
o 
• 
in 
CM in 
• 
o 
o 
CM 
CM 
CO 
in r^  
O CO 
• • 
o 
<M 
5J> 
CM vo 
o 
o r-
• • 
o •* 
CO 
<N 
• 
CM 
n 
• 
o 
• 
o 
n 
vo 
• 
CM 
O 
• 
o 
in 
vo 
• 
CO 
« 
OV (0 
•P 
CO 
• * 
r^  
1 
o 
• 
E 
Ui 
rH 
1 
-* 
r* 
• 
E 
t<i 
(0 
c <0 
u 
•-) 
^ 
m 
f H 
<0 
•p 
0 
EH 
H 
1 
W 
o> (0 
•p 
OJ 
CO 
<0 
(U 
i! 
rH ^M n 
I 
MH 
m 
O 
"D 
(0 
(U 
X 
8 
H 
•H 
<0 
•P 
0 
EH 
• 
CM 
(U 
u t4 
:) 
o 
U) 
55 
Table 2 . v i l l 
Crea t ion of Addit ional P o t e n t i a l s (IGCPCA) 
S.No. P a r t i c u l a r s CCA Ultimate p o t e n t i a l Like ly Likely 
poten- crea ted c r e a t e c r e a t i o n 
t i a l ifl? t o end ion of of poten-
of 6th p o t e n t - t i a l uptc 
p lan i a l the end 
( i n Lakh hec tares ) 
during of the 
7th 7th plan 
Plant 
0.02 4 .07 
0 .05 1.20 
0 .06 0.51 
0 .13 5.78 
1.38 1.85 
1.38 1.85 
Total of s tage I&II 15 .37 13.88 6.12 1.51 7.63 
1. 
2 . 
3 . 
1 . 
2 . 
Stage-I 
Km. 0-74 
km. 74-189 
BLL Canal 
Tota l 
S t a g e - I I 
Flow areas 
L i f t areas 
Total 
3 .70 
1.09 
0 .46 
5 .25 
7.00 
3 .12 
10.12 
4 .07 
1.20 
0.51 
5.78 
5.60 
2.50 
8.10 
4 .05 
1.15 
0.45 
5.65 
0 .47 
-
0.47 
Source - D i s t r i c t Head O f f i c e ^Bijcaner. 
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Table - 2 . ix 
Percentages of Netsown Area in Total Geographical Area and 
Double Cropped Area t o Net Sown Area- IGCCA(Yearvvise). 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
21.70 
23.32 
24,16 
26.67 
29.28 
28.48 
30.45 
31.52 
29.08 
32.85 
33.05 
34.85 
33.58 
35.57 
37.29 
36.30 
8.00 
9 .89 
12.92 
14.47 
17.17 
16.18 
19.10 
22.10 
25.45 
32.30 
33.25 
35.60 
36.98 
38.70 
39.50 
41.80 
Stage - I I D.N.A. D.N.A. 
D.N.A. -Data Not Avai lable 
source- IGCP, Head O f f i c e , Ja ipur . 
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The cropping p a t t e r n i a the d i s t r i c t of Ganganagar^ Bikaner, 
oaisalmer and Barmer has changed d r a s t i c a l l y with the in t roduc t ion 
of i r r i g a t i o n . 
As shown in t a b l e ( 2.3c) the commercial crops l ike co t ton , 
groundnut, and food crops l i k e wheat mustard occv^jy about 60 per 
cent of the gross cropped area in s t age - I of the canal command. 
Wheat only occupied On«-Third of the gross cropped area in 1989-90 
in the CCA, which i s followed by co t ton , mustard and jowar. Groundnui 
has emerged as a major i r r i g a t e d c r o p ' s which i s grown in Kharif 
season in the lower p a r t s of the canal command area. 
Table 2«x 
Percentage of Area Under Selected Crops in the Groas Cropped Area 
in IGCCA. 
Years 
1974-75 1980-81 1984-85 
Stage-I 
Paddy 
Bajra 
Jowar 
Gram 
Mustard 
Groundnut 
Sugarcane 
Cotton 
Stage-I I 
D.N.A. - Data Not Available 
SOURCE I IGCP, Head Off ice , Ja ipur . 
2 . 9 5 
5 . 7 4 
1 5 . 2 9 
26* 24 
1 2 . 9 5 
-
0 . 9 5 
9 . 0 8 
D.N.A. 
1 .96 
0 . 9 4 
1 7 . 8 0 
2 6 . 5 0 
8 . 1 4 
0 . 3 0 
0 . 3 7 
1 9 . 5 1 
D;N.A. 
2 . 0 5 
0 . 9 7 
1 6 . 2 1 
1 0 . 7 5 
1 6 . 3 7 
6 . 6 1 
0 , 5 7 
1 9 . 1 6 
D.N.A. 
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T o t a l p r o d u c t i o n and p r o d u c t i v i t y of c r o p s p e r ha . 
has i n c r e a s e d i n t h e c a n a l command a r e a of t h e d i s t r i c t s of 
Wfestern R a j a s t h a n . 
T a b l e - 2 . x i 
Y i e l d Leve l s of Scxne S e l e c t e d Crops i n IGCCA. 
Crops Years 
1980-82 1990-92 
( i n q u i n t a l s / ha ) ( i n q u i n t a l s / ha ) 
Gram 6.47 10.64 
Wheat 20 .38 30.33 
Groundnut 14 ,65 15 .93 
Mustard 9 .47 10.64 
Co t ton 10.15 15.93 
Source J IGCp, Head O f f i c e , J a i p u r . 
Table ( 2 . x i ) shows t h a t p e r ha . y i e l d of c o t t o n , g roundnut , 
wheat , mustard and gram has i n c r e a s e d c o n s i s t e n t l y , whereas 
t h e y i e l d s of jowar , b a j r a , paddy have remained f l u c t u a t i n g , 
because t h e s e c r o p s do no t r e c e i v e adequate i r r i g a t i o n . 
The p r o d u c t i o n of groundnut , wheat , c o t t o n , mustard 
and gram c r o p s has i n c r e a s e d r ^ i d l y , because of a r ^ i d 
i n c r e a s e in a r e a under t h e s e c r c p s as more and more l and has 
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been brought under plough and that is responsible for increa-
sing the levels of production. I t i s expected that with the 
ful l development of i r r iga t ion in the command area is the food-
grains production with amount to 37 lakh tonnes with a break 
17 of 14.5 lakh tonnes in s tage-I , and 22.5 lakh tonnes in s tage-II . 
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E. AFFORESTATION IN INDIRA GANDHI CANAL COMMAND AREA 
With acute dry c o n d i t i o n s , the p r o c e s s of a f f a r e s t a t i o n 
in t h i s t r a c t seems t o be a d i f f i c u l t t a s k . N e v e r t h l e s s , p l a n -
t a t i o n of t r e e s under t h i s h a r s h c l i m a t i c c o n d i t i o n i s 
i n p o r t a n t f o r p r o t e c t i n g t h e environment f r a n s e v e r i t y of 
t empera ture and e x c e s s i v e l o s s of wa te r from t h e p l a n t s and 
t h e ground. As t h e amount of p r e c i p i t a t i o n i s s c a n t y , u n r e l i -
a b l e , unevenly d i s t r i b u t e d and i s ex t remly p e r i o d i c i n n a t u r e . 
The r a t e s of e v a p o r a t i o n and e v a p o t r a n s p i r a t i o n a re ex t remely 
h igh du r ing the summer monsoon months between J u l y and 
Septembe r . 
The I n d i r a Gandhi c a n a l command area has r e v e a l e d t h a t 
p r i o r t o the i n t r o d u c t i o n of i r r i g a t i o n s t h e underground 
w a t e r t a b l e ranged be tween 34 and 45 m e t r e s , ( d u r i n g 1970-79) 
b u t a f t e r t h e i n t r o d u c t i o n of i r r i g a t i o n , i t ha s r i s e n on 
an average from 1.2 t o 1.7 metre p r e annum. Very r e c e n t l y in 
15 
1990-91 i t has f u r t h e r r e s o n 0 .8 me t re , ( K a v a d i a , ' 1 9 9 4 ) . This 
r i s e in t h e under under ground wa te r t a b l e has he lped in 
p l a n t i n g more and more t r e e s under t h e programme of a f f o r e s t a -
t i o n in IGCCA. The s u c c e s s of p l a n t a t i o n exceeds more t han 
90 p e r c e n t , e s p e c i a l l y i n i r r i g a t e d p a r t s of S t a g e - I and 
S t a g e - I I . The p r o c e s s of a f f o r e s t a t i o n i s v i t a l t o m i t i g a t e 
t h e ha r sh environment w i t h i n t h e command a r ea and aS wel l as 
t o reduce maintenance c o s t of c a n a l and r o a d s . I t was in t h i s 
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con tex t the process of a f f o r e t a t i o n was i n i t i a t e d on an 
exper ienenta l bas i s during the per iod of 1962-66. Subsequ-
e n t l y su i t ab le species of p l a n t s with a package of techniques 
were introduced under the scheme of "economic p l a n t a t i o n , 
from 1965. A regular phase of a f fo r e s t a t i on continued in the 
IGCCA. The programme was l a t e r on f innanced by the vi.orld 
Food Programme during the per iod 19 71-75. The works was 
taken u?) in d i f f e r en t phases with the ass is tance given by 
world Bank. Moreover, the p rocess of a f fo r e s t a t i on continued 
with o ther p lan programmes, such as the Desert Development 
Programme (DDP) and the Tree P lan t ing Programme. Tree p l a n t -
a t i on helps t o p r o t e c t the cana ls and roads from hurrying 
with the s h i f t i n g sand dunes, i n addi t ion to t h a t these t r e e s 
a l so provide s h e l t e r t o c a t t l e and human be ings and improve 
the landscape. On f u l l matur i ty these t r e e s w i l l be the 
source of t imber and fuel wood t o the na t ives of the region. 
The main objec t ives of the a f f o r e s t a t i o n programme are: 
i . t o reduce wind v e l o c i t y , check dust starms and d r i f t i n g 
Sand. 
i i . t o check the s i l t i n g of canal from the ever d r i f t i n g 
Sand. 
i i i . t o inprove the micro-c l imat ic condi t ions and the eco-
system of the canal command area • 
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iv. to meet the demand of the f i re wood, timber and for>der 
of the exis t ing as well as of the projected population 
including d i s t r i c t s , 
V. to crea t enployment apportunities for the land less 
and poor v i l l age r s of the neighbouring d i s t r i c t s , 
v i . t o enhance the aesthetic beauty of the region. 
In s tage-I , during phase-I (1979), the afforestation 
on 8000 ha. of land along the canal and road and in near by 
v i l lages , and 35000 ha. of land was covered to s t ab i l i t a t i on 
sand dunes for the development of pastures has been conpleted. 
Under Stage-I, phase-II (1982), an advance action was 
taken during the year 1979-80. at the cost of RS. 127.35 
million^ which was sponsored by IFAD. The to ta l cost on 
afforestat ion progranune in stage>I comes to Rs. 200 million. 
Under the project , a shel ter be l t of 4,000 hectares for 
p lanta t ion along the canal to top wind-blown sands from clogg-
ing was made. Another 1950 hectares of shel ter be l t plan-
ta t ion was done along the road to save the land from wind 
erosion, 1850 hectares was devoted to made available fuel-
wood to the v i l l agers , 31,000 hectaes of sandune's s tab i -
l i za t ion through Planting grasses, shrubs and fodder t rees 
for controlled pasture lands, and 7,000,000 plants were 
dis t r ibuted to cu l t iva to r s for planting along lined water-
courses and aS shel te r be l t to the individual f ie lds . 
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T a b l e - 2 . x i l 
P l an t a t i on Done in IGCCA in Two Different Phases 
Stage-I 
S, No. P a r t i c u l a r s Units P ro j ec t Actual Achieved Eicpen-
t a r g e t a l l - d i ture 
otment Rs. 
of ( in 
t a r g e t mi l l io i 
On -
1 
•Going P r o j e c t 
S t a g e - I , P h a s e - I 
i . 
i i . 
i i i . 
i v . 
Stag 
i . 
i i . 
i i i . 
i v . 
V . 
Canal s i d e 
P l a n t a t i o n 
Road S ide 
P l a n t a t i o n 
Fue l wood 
p l a n t a t i o n 
P a s t u r e 
d e v e l cement 
f e - I , P h a s e - I I , 
Canal s i d e 
p l a n t a t i o n 
Road s i d e 
p l a n t a t i o n 
Fuelwood 
p l a n t a t i o n 
P a s t u r e 
deve lopment 
Farm t r e e s 
2 3 
- Under world Bank 
( 1 9 7 4 - 7 9 ) 
Ha. 
Ha. 
Ha. 
Ha. 
( 1 9 8 0 - 8 2 ) 
Ha. 
K.M. 
Ha. 
Ha. 
M i l l i o n s 
5500 
700 
1800 
35000 
30000 
500 
1850 
31000 
7 . 0 
4 
A s s i s t a n c e 
5500 
700 
1800 
35000 
1500 
225 
700 
9780 
7 . 0 
5 
5500 
700 
1800 
35000 
1500 
225 
700 
9780 
7 . 0 
6 
7 2 . 8 9 
^ 
. 
-
1 2 7 . 3 
. 
.» 
^ 
_ 
-
Source : Rajasthan Forest Department, J a ipu r . 
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The work was carr ied out under various scheme with the 
assistance under world Food Progranune. Where shel ter 
be l t p lanta t ion along canal, road and vi l lage plantat ion 
for 2,000 hectare and sand dunes s tab i l i za t ion or posture 
development for 16,250 hectares were completed. 
The following main s t r i p s of land were remarked for 
plantat ion except 5 metres for car t - t rack along the canal. 
1. Along Indira Gandhi Main Canal, 120 metres of e i ther 
side from the toe of the canal bound (runp), 
ii.Along branches, 60 metres on e i ther side from the toe 
of the canal bund. 
iii.Along d i s t r i bu te r i e s 20 metres on e i ther side from the 
toe of the canal bund. 
iv. Along roads 15 metres on e i ther side from the shoulder 
18 
Of the roads. 
t). Afforestation in Staqe-II 
An advance action for creat ion of a canal side plant-
ation of Over 1,200 hectares was in i t i a t ed during 1979-80 
and the planting work has been conpleted. The aims of s tage-II 
was alike Stage-I, she l t e rbe i t plantat ions along the canal 
t o Save than from wind erosion, i r r iga t ion block plantat ion 
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near village for fuel-wood, i r r iga ted planta t ion for indus-
t r i a l purposes, from forestry, sand dune s t ab i l i za t ion and 
posture development and planta t ion protection. 
According to plans 18,040 hectares of shel ter be l t 
along canal , 2,500 hectares of she l te r be l t along roads, 
6,000 hectares of v i l lage plantat ion, 10,000 hectares of 
industr ia l p lanta t ion 75,000 hectares of sand dune s t a b i l i -
zation and 3.5 million plants for farm forestry will be 
developed in near future (Table 2 x i i i ) . All these plant-
ation of t r ees , par t icu la r ly in three d i s t r i c t s , i . e . 
Bikaner, Jaisalmer and Barmer. Out of these, highest is 
in Bikaner followed by Jaisalmer and Barmer.The expenditure 
of plantat ion, closures, staff e t c . is l ikely to be RS. 256.20 
million for the whole s t age - l l Afforestation Programme (Table 
2. x i i i ) with the avai labi l i ty of the amount from various 
sources, the work scheduled to be conpleted by 1986-87 . 
The main difference of work between Stage-I and Stage-II, 
i s the p lan ta t ion ' s of t r ees , the experience of s tage-I 
and proper guidance by the projects off ic ia ls will definitely 
be benifited with the completion of Stage-II . 
A number of benefits to be realized with the process of 
afforestation will eventually affect the area tremendously,^^ 
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Table 2.xili 
Affarestation Prograitune Under Stage-H (IGCFA) 
S.No. Particulars Units Phase-I Phase-II Total 
i. Shelter belt along canal sides Ha. 
i i . Shelter belt along Road sides Ha. 
iii.Village plantation 
iv.Industrial plantation 
V. Sand dune stabilization 
vi.Farm Forestry 
vii.Total Expenditure 
Ha  
a
Ha. 
Ha. 
No. of 
plants 
in 
mil1 ion 
11760 
1000 
3000 
5000 
45000 
1.5 
6850 
1500 
3000 
5000 
30000 
2.0 
18610 
2500 
6000 
10000 
75000 
3.5 
Rs . 256.20 277.90 534.10 
in million 
Source : Office of the Rajasthan Forest Department , 
Jaipur. 
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F . FUEL WX)D i 
The f u e l needs of p e c ^ l e i n IGCCA are met from K h e j r l 
(P rosop i s c i n e r a r i a ) t r e e s found in f o r and w ide r a r e a s , Eucaly-
p t o u s t r e e s a long t h e c a n a l and t h e Phog (Colligonum polygnoids) 
bushes were p l a n t e d w i t h t h e l a y i n g of i r r i g a t i o n . With t h e 
expens ion in s e t t l e m e n t and enormous i n c r e a s e i n p o p u l a t i o n , 
t h e supply of f u e l wood f a l l s s h o r t of t h e supp ly . I n t h e 
f u t u r e t e rms i t seems, t h a t t h e r equ i r emen t s of f u e l w i l l 
be not w i th b u r n i n g cow-dungs, camel dung and a g r i c u l t u r a l 
w a s t e s . 
New p l a n t s p e c i e s evo lved are known by d i f f e r e n t 
names l i k e , D a l b e r g i a s i s s o o . Acacia t o r t i l l i s . Acac ia n i l o l i e c . 
and Euca lyp tus c a n i a l d u l e n s e s . The l i n i n g of p l a n t s i s done by 
spac ing them a t 5 by 3 m e t r e s , t h u s g i v i n g 665 p l a n t s p e r 
h e c t a r e . These t r e e s w i l l be e f f e c t i v e t o the a r e a s which 
l i e s i n wind ward d i r e c t i o n and r u l n e r a b l e t o s o i l e r o s i o n 
and w i l l a m e l i o r a t e t h e m i c r o - c l i m a t i c environment of t he 
r e g i o n . 
The s c a r c i t y of a l t e r n a t i v e medium of f u e l has l e d 
t o a heavy p r e s s u r e on s c a r c e v e g e t a t i o n in t h e e n t i r e s t a t e 
of Ra ja s than . F o r i n s t a n c e , t h e Phog shrubs (Alligonum 
p o l y g o n o i d s ) , which h a s deep r o o t s and can hold the sand, 
i s be ing uproo ted a medium of f u e l . S i m i l a r l y t h e K h e j r i 
t r e e ( P r o s o p i s c i n e r a r i a ) can w i th s t and s c o r c h i n g h e a t and 
i s i d e a l y s u i t e d f o r t h e d e s e r t environment , has been wt 
on an e x t e n s i v e s c a l e . Sewan gr«>ss, a n u t r i t i o u s fodder which 
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Can growing t h e d e s e r t w i th animal mo i s tu r e i s d i s a p p e a r i n g 
because of over g r a z i n g and t h e use of t r a c t a r s which d i s t u r b 
20 t h e t h i n l a y e r of top s o i l . 
O, DRINKING WATER SOURCES IN IGCCA 
a. D r i n k i n g Water S u p p l i e s In S t a q e - I : 
In most of t h e c a n a l command a rea of s t a g e - I , d r i n k i n g 
w a t e r i s f r e e l y a v a i l a b l e t h r o u g h t h e cana l d i g g i s and t h e 
f r e e c a n a l s u r f a c e s th rough ou t t h e y e a r . Th i s t a s k has been 
conf i rmed wi th the a b s o r b t i o n s b e i n g g a t h e r e d from d i g g i s 
and c a n a l s u r f a c e w a t e r s u p p l i e s which c o n s t i t u t e 58 and 33 
p e r c e n t i s surveyed v i l l a g e s r e s p e c t i v e l y . In t h e remain ing 
v i l l a g e s , peop l e have t o depend on wa te r s u p p l i e s we l l w a t e r 
(6%) and t u b e - w e l l wa t e r (3%) f o r d r i n k i n g purpose . 
b . Dr ink ing Water Suppl ies i n S t a q e - I I : 
In S t a g e - I I a t command a r e a , about 85 p e r c e n t of t h e 
s e t t l e m e n t has wa te r s i ^ p l i e s from canal f o r d r i n k i n g purpose 
Out of t h e s e 62 p e r c e n t of s e t t l e m e n t i s se rved through 
Canal d i g g i s , whi le 23 p e r c e n t w a t e r i s ob ta ined d i r e c t l y 
from c a n a l . Only 15 p e r c e n t of t h e p e o p l e in the s e t t l e m e n t 
use t u b e w e l l f o r d r i n k i n g pu rpose . 
In u n i r r i g a t e d t r a c t s of s t a g e - H command, only 30 
p e r c e n t of t h e s e t t l e m e n t s are y e t t o be covered under t h i s 
69 
Table 2.xiv 
sources of Drinking Water supply in IGCCA (1990) 
S.No. P a r t i c u l a r s 
1 
S t a g e - I 
S t a g e - I I 
I r r i g a t e d A r e a s 
U n i r r i g a t e d Area 
L i f t Area 
T o t a l S t a g e I&II 
( a v e r a g e ) 
Source : ORG,, Sample 
Well 
2 
6 
< 
N i l 
N i l 
12 
4 
Survey Re 
S o u r c e s of d r i n k i n g w a t e r 
T u b e v e l l Canal 
{%) d i g g i s 
(%) 
3 4 
3 58 
15 62 
71 17 
59 12 
51 28 
r g o r t - 1 9 9 0 . 
D i r e c t 
Canal 
(%) 
5 
33 
23 
12 
12 
15 
Tank 
6 
N i l 
Ni l 
N i l 
5 
2 
scheme • At p resen t remaining 70 pe r cent of the people use 
under ground water l i f t e d through tube-we l l s . 
In the L i f t canal command area, ground water i s the main 
21 
source of water fo r dr inking and domestic uses. 
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H. ANIMAL HUSBANDRY : 
Animal husbandry p l a y s an i n p o r t a n t r o l e and i s 
of g r e a t s i g n i f i c a n c e i n the economy of t h e IGCCA. The 
Canal command a r e a i s i n h a b i t e d , p a r t i c u l a r l y by t h e nomadic 
t r i b e s and l a n d l e s s p e o p l e s who depends p r i m a r i l y t5>on l i v e -
s t o c k f o r t h e i r s u s t e n a n c e . Animal husbandry p r o v i d e s a f u l l 
o r p a r t i a l etrployment t o the l o c a l p o p u l a t i o n . For t h e 
p a s t o r a l f a m i l i e s , animal husbandry i s the major income gene-
r a t i n g a c t i v i t y . 
Th is s e c t o r accounts f o r about 14 p e r c e n t of the 
t o t a l income of s t a t e and c a n a l command a r e a c o n t r i b u t e s 
about 3.9 2 p e r c e n t (out of 14 p e r c e n t ) and thus 18.78 p e r 
c e n t of t h e c o u n t r y ' s t o t a l p r o d u c t i o n of wool comes from 
22 t h i s r e g i o n . 
a. L i v e s t o c k p o p u l a t i o n 
L i v e s t o c k p o p u l a t i o n i n t h e d i s t r i c t s of w e s t e r n 
Ra ja s than f o r t h e y e a r 1983 i s shown i n Table 2 .xv. Out of 
t he S t a t e ' s t o t a l l i v e s t o c k p o p u l a t i o n of about 49 5 l a k h , 
more t h a n 20 p e r c e n t of which i s c o n t r i b u t e d by t h e d i s t r i c t s 
of Ganganagar, B ikane r , J a i s a l m e r and Barmer. These d i s t r i c t s 
sbow an i n c r e a s e in the number of L i v e s t o c k by 100 p e r c e n t 
over a p e r i o d of l a s t 29 y e a r s (19 56 t o 1983) as a g a i n s t 
s t a t e ' s growth of 53 p e r c e n t d u r i n g t h e same p e r i o d . The 
l a r g e s t i n c r e a s e i n l i v e s t o c k p o p u l a t i o n has been r ecorded 
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in the d i s t r i c t of Ganganagar (128 per cent ) , which is 
followed by Bikaner (120 per cent) , Jaisalmer (91 per cent) , 
and Barmer (90 per c e n t ) . 
In these d i s t r i c t s sheep and goats are the main 
consti tuents of l ivestock wealth (about 68%). The cont r i -
bution of c a t t l e and buffaloes stands for about 25 per cent. 
b . Breeds of Livestock 
In the s tage- I canal commands area Rathi i s the 
dominent c a t t l e breed, Kankarej^ Nagori and Hariyani are the 
other c a t t l e breeds. 
T a b l e - 2,XV 
Variation in Livestock Population - 19 56-83 
D i s t r i c t s 
1 
Ganganagar 
Bikaner 
Jaisalmer 
Barmer 
Rajasthan State 
Livestock popu la t ion ( i n lakh) 
1956 
2 
10,23 
9,49 
8,56 
17,31 
324,27 
1983 
3 
23,30 
20.91 
16.31 
32.84 
495.09 
Percent increased 
over 1956-1983 
4 
128 
120 
91 
90 
53 
source t Office of the Directorate of Animal Husbandry,Jaipur 
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Among the sheep Nal i and Puqal are the dominant 
b reeds , which are famous for the wool used in ca rpe t s 
making. The breeders genera l ly ca r ry out two or t h ree 
shearing of wool per sheep ranges from 1.5 t o 2.0 kg. 
pe r annum. In the s t a g e - I command, Duffaloes of Mehsana 
and Murrah breeds are owned by the n a t i v e s . 
In the S tage - I l canal cornnand area Rathi breeds 
i s invar iab ly be seen in p a r t s of Bikaner d i s t r i c t . In 
Ja isa lmer and l i f t command of s t a g e - l l , these two breeds 
are considered t o be good da i ry breed and bear a charac te r 
of drought r e s i s t a n c e . 
Table - 2 . x v i 
Livestock Populat ion in IGCCA. 
D i s t r i c t s 
1 
Ganganagar 
Bikaner 
Jaisalmer 
Barmer 
Tota l 
Lives tock p 
C a t t l e 
2 
6. 
4 . 
2 . 
4 . 
18. 
23 
56 
60 
91 
30 
copulation i n lakh (1983) 
Buffalow Goat 
3 
4.18 
0 .57 
0.01 
0 .41 
5.17 
4 
4 .13 
3.96 
4 .05 
13.35 
25.49 
Sheep 
5 
6.14 
10.80 
8.75 
11.57 
27.26 
Others Total 
6 
2.62 
1.02 
0 .90 
2.24 
6.78 
7 
23. 
20. 
16. 
32 . 
8 3 . 
30 
91 
31 
84 
02 
Source I Office of the Di rec to ra t e of Animal husbandry, 
Ja ipur . 
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Similar ly , among sheep b reeds , Puqal and Nal i are 
dominent in p a r t s of the d i s t r i c t of Bikaner and Ja is lmer , 
while Jaisaimeriand Marwari breeds are cornmon in p a r t s of 
t h e d i s t r i c t of Ja isa lmer and Barmer. J a i s a lmer i and 
Marwari are low wool y i e l d i n g b reeds . Most of the breeders 
of cana l connmand area undertake one or two shear ings for 
sheep per annum , 
Table -2»xv i i 
D i s t r i b u t i o n of Majar sheep Breeds in IGCCA. 
P a r t i c u l a r s Breeds found in (CCA) d i s t r i c t s 
Marwari 
J a i s a l m e r i 
Pugal 
Magra or Bikaneri 
Na l i 
Chokla 
Barmer 
Ja i sa lmer , Pa r t s of Barmer 
Bikaner, Pa r t s of Jaisalmer 
Bikaner 
Ganganagar, Bikaner 
Ganganagar, Bikaner, Ja isa lmer 
Source t Office of the Di rec to ra t e of Animal husbandry,Jaipur . 
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B i k a n e r i camel b r e e d s a re dominent th roughou t t h e IGCCA. 
23 No s p e c i f i c b r eeds a r e observed among gOats . 
c . Size Of Live Stock Holding 
The average s i z e of l i v e s t o c k ho ld ing p e r 
household i s r e a sonab ly l a r g e t h r o u g h o u t t h e IGCCA, which 
i s a c l e a r i n d i c a t i o n of l i v e s t o c k based economy i s be ing 
s u s t a i n e d in t h e r e g i o n . Among surveyed househo lds of 
S t a g e - I command average l i v e s t o c k h o l d i n g s i z e worksout 
about 124 p e r household , c o n s i s t i n g of 9 c a t t l e , 88 sheep , 
26 g o a t s and one camel . Out of t h e s e 124 animals on an 
average t h e r e are 22 mi lch a n i m a l s . 
Out of 117 househo lds surveyed i n S t a g e - I command, 
about 15 p e r c e n t of them ho ld l a r g e s i z e h e r d s of an imals , 
exceeding 200 whi le 27 p e r c e n t households range from lOO 
t o 200. About 25 p e r c e n t h o u s e - h o l d s have r e p o r t e d l i v e -
s t o c k ho ld ing l e s s t h a n 50 a n i m a l s . Those who ho ld few l i v e 
s t o c k s are mostly c u l t i v a t o r s and c a t t l e b r e e d e r s , as i t i s 
c o n s i d e r e d t h a t t h e keeping of sheep l e s s t h a n 50 i s economi-
c a l l y nonv iab le . 
In the s t a g e - I I c a n a l command a rea , average s i z e 
of l i v e s t o c k h o l d i n g i s c o m p e r a t i v e l y l a r g e r t h a n i n s t a g e - I 
c a n a l command a r e a . I t i s of t h e o r d e r of 164 p e r household . 
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cons i s t i ng of 9 c a t t l e , 115 sheep, 35 gOats and 3 camels. 
Highest l i ve s tock holding s ize confines t o un i r r iga ted flow 
command (177), followed by i r r i g a t e d flow command (163) and 
lowest in the Lift areas (155). However, the average number 
of milch animals pe r household comes 26. 
Out of 156 surveyed households in Stage-I canal 
command, about 54 p e r cent households have reported are 
average l i ve s tock holding more than 100, only 15 per cent 
survey households have a herd s ize , l e s s than 50 animals. 
Table 2 . x v i i i 
S t a t u s of L i v e s t o c k p o p u l a t i o n i n 
P a r t i c u l a r s 
S t a g e - I 
S t a g e - I I 
I r r i g a t e d a r e a 
U n i r r i g a t e d a r e a 
L i f t a r e a 
T o t a l S t a g e - I I 
No. of 
h o u s e h o l d : 
117 
29 
51 
76 
156 
IGCCA. 
Number of L i v e s t o c k s 
C a t t l e Sheep Goat Camel 
1006 
202 
587 
647 
1436 
10281 
3315 
5829 
8836 
17980 
3072 
1120 
2188 
2196 
5504 
86 
48 
332 
115 
49 5 
. O t h e r Toi 
60 1450 
30 4715 
100 9036 
12 11806 
142 25557 
SOURCE: ORG Sample Survey Repor t , 1990. 
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In t h e s t a g e - I I command most of t h e b r e e d e r s 
hold l a r g e s i z e f l o c k s of sheeps and g o a t s : 
H m a j o r i t y of sheep and g o a t s c o n s t i t u t e s t h e b r e e d s 
which are kep t by R a j p u t s , S indh i s and Muslims. 
Tab le -2«x ix 
D i s t r i b u t i o n of Households by Live»Stock h o l d i n g s i z e 
i n IGCCA. 
P a r t i c u l a r s No.of h o u s e - Number of household by l i v e s t o c k 
ho ld (Sd) ho ld ing s i z e 
50 51-100 101-200 201-
Stage- I 117 
S t a g e - I I 
I r r i g a t e d areas 29 
29 
(25) 
5 
39 
(33) 
5 
32 
(27) 
10 
17 
(15) 
9 
areas 51 
L i f t areas 76 
Total S tage - I I 156 
5 
13 
23 
(15) 
20 
23 
48 
(31) 
13 
24 
47 
(30) 
13 
16 
38 
(24) 
Notej F igure i n b r a c k e t s i n d i c a t e p e r c e n t a g e of t o t a l survey 
househo ld . 
source J ORG Sanple Survey Repor t , 1990. 
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d. Major Livestock Di seases in IGCCA 
Normally, in IGCCA l i v e s t o c k breeds*^f«siila^fl^sed t o be 
d i s e a s e r e s i s t a n t mainly due t o dry and hot c l i m a t i c c o n d i t i o n s . 
However, there are c e r t a i n animal d i s e a s e s which occurs frequ-
e n t l y , mainly because of lack of graz ing or migrat ion of herds 
and f l o c k s , p a r t i c u l a r l y in the s t a g e - I I canal command area 
L ives tock d i s e a s e s very o f t e n l y repot t ed are foo t and Jtrouth 
d i s e a s e s (F and M), Fox (mata), R i n d e r p e s t (KhaSara). These 
25 d i s e a s e s are f requent ly observed in c a t t l e and sheep. 
Liver f luck ( G a l a t i y o ) , warming diahorrea, pnemonia, 
e t c* l ead t o high m or ta l i t y among sheep. 
e . Veterinary H o s p i t a l s and Dairying Network 
Animal husbandry alongwith agr icu l ture from the main 
economic base of p a s t o r a l f a m i l i e s in t h e IGNPC. Lives tock 
popula t ion i s a l s o qu i te high in the reg ion . Hence b e t t e r s t a t u s 
of da iry ing network and v e t e r i n a r y h o s p i t a l s i s necessary. 
However, i t can be observed from t h e data of var ious surveys , 
t h a t most of the s e t t l e m e n t s do not have above f a c i l i t i e s 
adequately. 
Out of 31 surveyed s e t t l e m e n t s in Stage-I command, 
about 55 per c e n t s e t t l e m e n t s have vater inary f a c i l i t i e s wi th in 
the rangeof 10 km d i s tance from the se t t l ements whi le 29 p e r 
cent s e t t l ement have t o depend on ve ter inary f a c i l i t i e s located 
at a d i s tance w i t h i n the range of 11-20 km. 
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In the s tage-II command^ out of the 47 surveyed 
Settlements^ about 47 per cent settlement have veterinary 
f a c i l i t i e s within the range of 10 km distance from the s e t t -
lement, while 32 per cent of settlements u t i l i s e these f a c i l i -
t i e s located at a distance of more than 20 km. 
I t i s cAjserved during the survey, that a l l the Tehsil 
headquarters are having veterinary f a c i l i t i e s , while the 
remote locat ion are a s s i s t ed by mobile units . Most of the 
s e t t l e r s have to travel long distance with the ir animals t o 
reach the Tehsil headquarters for taking treatments. 
Due to poor transportation network and distance between 
settlements being too large the observed dairy route network 
i s very poor. In the s tage-I canal command area, out of the 
31 surveyed sett lements, only 19 settlement have milk c o l l e c t i o n 
f a c i l i t i e s within the v i l l a g e or in the range of 10 km. from 
the settlements. In the remaining 12 v i l lage nearest dairy 
route i s located at a distance of not l e s s than 20 km. 
In Stage^II canal command area particularly in l i f t 
area has a good dairy network. About 70 per cent of surveyed 
settlements have access t o dairy route within the range of 
10 km from the settlement s i t e s , ^n the otherhand in flow 
command area>status of dairy network i s re la t ive ly poor. 
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During the survey, i t was observed that most of the 
v i l l a g e r s s a l e milk or milk products e i t h e r wi th in the s e t t l e -
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meat*8 or in a nearby s e t t l e m e n t . 
I . PUBLIC TRANSPORTATION 
Transportat ion i s any form i s a p r e - r e q u i s i t e f o r the 
development of any area, s i n c e i t he lps the pe<^le in b e t t e r 
i n t e r a c t i o n with each other at var ious l e v e l and i s considered 
t o be a l i f e l i n e f o r the mob i l i t y of goods . 
a* Staqe-I canal command 
In t h e s t a g e - I canal command area p a r t i c u l a r l y in the 
d i s t r i c t s of Ganganagar and Bikaner Command, due t o the canal 
i r r i g a t i o n development, road network has been Inproved under 
Command Area Development Programme (CADP). I t i s observed 
that most of the s e t t l ements in t h i s r e g i o n are having the good 
Pucca road network and bus stand f a c i l i t i e s . In case of s t a g e - I 
canal command area about 80 per cent s e t t l e m e n t s have bus f a c i -
l i t i e s e i t h e r w i t h i n the v i l l a g e s or newly s e t t l e d areas or 
w i th in the range of 6 km. d i s t a n c e from the se t t l ement . 
b . S t a g e - I I Canal Command 
AS cornpare t o s t a g e - I , S t a g e - I I has a poor transport 
network except f o r border area, because t h i s region i s Inqpor-
tant from p o l i t i c a l and defence s t r a t e g i c p o i n t ' s of view, 
and thus has a good road t r a n s p o r t a t i o n system. 
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In the s tage - I I^ two- th ird of the se t t l ement have bus 
stand f a c i l i t i e s e i t h e r w i th in the new s e t t l e m e n t s or at a 
d i s t a n c e w i th in the range of 5-10 km. from the se t t l ement . In 
the flow command , about 39 per cent s e t t l e m e n t have bus f a c i -
l i t i e s w i th in the range of 5-10 km. d i s t a n c e from s e t t l e m e n t . 
In the case of l i f t canal area most of the v i l l a g e are connected 
by busstand f a c i l i t i e s w i t h i n the s e t t l e m e n t or w i th in the 
range of 5 km. 
Inproved c o n d i t i o n s of t r a n s p o r t a t i o n In l i f t areas of 
t h i s s tage are a t t r i b u t e d t o good road network and proximity 
of v i l l a g e s t o town. If I t I s c r i t i c a l l y examine, the over a l l 
s t a t e of t r a n s p o r t a t i o n z&etwork I t i s very poor In Indira Gandhi 
Canal P r o j e c t Command Area(IGCCPA). Many of the p r i v a t e v e h i c l e 
27 owner operate t h e i r own s e r v i c e s , 
J. INDUSTRIAL DEVELOPMEKT 
I n d u s t r i e s p lay an Inportant r o l e In the growth of 
urban centres^ becaiise i n d u s t r i a l i s a t i o n and urbanization 
are c l o s e l y c o r e l a t e d with each o ther . The p r o c e s s of Industr-
i a l i s a t i o n i s respons ib le f o r br ing ing new changes in the 
s o c i e t y . I t i s mainly re spons ib l e f o r the v a s t s o c i a l changes 
which occur in the s o c i e t y , economic and p o l i t i c a l i n s t i t u t i o n . 
Soc ia l and economic planning and admin i s t ra t ive in fras truc ture . 
The development in the s o c i e t y i s a l s o guaged Interms of 
Industr ia l growth. Which r e s u l t s in prov id ing a s c a l e of 
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standard of l iv ing of the pecple . The process of Industr ia l i -
sat ion in the canal command area has not started due to 
li^rqper organisation of resources and also the society i s 
absolutely agrarian. Only wool-based and agro-based small 
scale industries at primary l e v e l are in the existance. The 
industrial backwardness i s due to the desert conditions and 
low l e v e l of economic development. Other responsible factors 
are : absence of power and communication^ raw materials, lack 
of knowledge of local resources and non-avai labi l i ty of trained, 
men power. Besides these, the surplus income of the s e t t l e r s ia 
a l so very low, with agriculture being at primary stage of 
development • However, with the development of the region some 
small scale agrobased industries l i k e o i l processing, agricul-
tural equipment manufacturing uni t s , cotton t e x t i l e s e tc . have 
came vp. For small scale industries development, d i s t r i c t Indus, 
t r i a l Development Centre (DIDC) located at d i s t r i c t headquarters, 
provide cred i t s t o a s s i s t the local population. ^^  
Evidently the IGCCA has got a very weak industrial 
footing, due to lack of minerals, power and other related res-
ources. There are no large sca le industrial units except in 
highly loca l i sed areas, part icu lar ly in Ganganagar and north 
Bikaner d i s t r i c t canal command, because the ava i lab i l i ty of 
water resoxirce from other sources l i k e Ganga Canal and Bhakhra 
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c a n a l , and a l s o Inport mineral resources , t h i s part o£ 
western Rajasthan has a p r e v i o u s base f o r indus tr ia l 
a c t i v i t y . And in o ther p a r t s of canal command area, in 
the d i s t r i c t s of Bikaner, Ja isa lmer and Barroer have only 
small s c a l e , c o t t a g e and housetofiOid indus tr i e s developed. 
Th i s underline and over wholing dependence on the two bas i c 
sustenence indus try -agr i cu l ture and Pastoralisra, but agr icu-
l t u r e , as a depressed industry . 
The only a v a i l a b l e coa l reserves (Ligni te) at Palana, 
near Bikaner are nearge t o be taken in to account of t h i s 
reg ion . Water over l a r g e t r a c t s except ( i r r i g a t i o n a l purchages 
p a r t i c u l a r l y in s tage -Xl command area i s not e a s l y a v a i l a b l e 
even f o r domestic u se s , not t o speak of Hydroelectr ic p o t e n t i a l . 
Hopes have been t i e d with recent exp lora t ion for the search 
of o i l in Jaisalmer area, but i t would be over complacent t o 
be o p t i m i s t i c on t h a t account. 
The i n d u s t r i a l u n i t s of the IGCCA can c l a s s i f i e d i n t o 
30 fo l lowing c a t e g o r i e s t 
a. Aqro~based I n d u s t r i e s 
T h i s group inc ludes t h e i n d u s t r i e s which are mostly 
dependent upon a g r i c u l t u r e , such as gra ins , r i c e and d a l m i l l i n g , 
o i l e x t r a c t i o n . Khandsari sugar making, hydrogenerated o i l , 
p a s t u r i z a t i o n of milk, malt, aerated drinks, wine preparat ion 
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etc. Besides t h i s cotton ginning,bal l ing, dyeing are also 
included in t h i s category. 
b. Woollen Industry 
AS woolen Industry i s l ives tock oriented, naturally 
i t should be located near l ives tock oreeding and rearing centres* 
Dis tr i c t Oaisalmer canal ccwunand area has highest concentration 
of l ive - s tock population, followed by the d i s t r i c t of Bikaner, 
Barmer and Ganganagar canal command area* But i t s actual conce-
ntration l i e s in Ganganagar and north-western part of Bikaner 
d i s t r i c t s . More than 50 per cent of the woollen industry centres 
are located in Ganganagar, because t h i s d i s t r i c t promises to 
provide a l l the required infrastructural f a c i l i t i e s . 
c . Cotton Industry 
I t i s fact the IGCp was taken up in Western Rajasthan 
d i s t r i c t s part icularly in the canal command area of Ganganagar 
and north-western parts of Bikaner d i s t r i c t s , the production 
of cotton increased tremendously during the l a s t 35 years. These 
two d i s t r i c t s account for about 90 per cent of the cotton produ-
ct ion in western Rajasthan. 
The canal command area (CCA) of Ganganagar and north-
western Bikaner i s alotted with ginning and processing plants 
located near the cotton producing areaS/ the establishment 
of cotton conplex, a cooperative venture about 15 km from here. 
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i s proving t o be a boon for the cotton growers. 
d. Forest Based Industry 
Those units which are t o t a l l y based on forest products 
are included under t h i s category, such as leather tanning and 
wood based industries . Leather tanning units do not e x i s t in 
the region, wood-baSed industry are conprises , saw mi l l s and 
furniture making. I t i s fact that t h i s area being situated in 
the heart of arid t r a c t s , the percentage of forest area ( for 
industrial uses ) are neg l ig ib le . The industrial units engaged 
in furniture making^ part icularly in urban centres of a l l the 
Canal command d i s t r i c t s of western Rajasthan. The forest based 
industries of IGCCA are t o t a l l y depends on imported timber 
from the neighbouring s t a t e s of Rajasthan, such as Madhya Pradesh, 
Uttar Pradesh, Himachal Pradesh, e t c . are the major suppliers of 
industrial wood t o t h i s part of Rajasthan. 
e. Mineral Based -l^ndustry 
Due to the lack of mineral resources, the canal command 
area of Indira Gandhi has logged behind in mineral based indu-
s t r i e s . However, in recent decade a number of small scale 
mineral based units have came up in CCA, part icular ly in newly 
s e t t l e d urban centres of d i s t r i c t , Ganganagar, Bikaner and 
some parts of Jaisalmer. At present industrial development in 
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the CCA i s almost absent, only raw oriental industries l ike 
wool industry, agrobased industry at primary leve l are in 
the existance. The industrial back wardness i s due to the 
extreme cl imatic condit ion and a low level of economic devel-
opment, other responsible factors are the absence of power and 
communication f a c i l i t i e s , lack of knowledge of local resources 
and non-avai labi l i ty of trained men power. Besides these, the 
surplus income s e t t l e r s i s a l so very low, with agriculture 
31 being at primary stage of development. 
86 
REFERENCES 
I , Chouhan, T . S , , In tegrated Area Develoaroent of Indian 
Desert , Jodhpur, 1988, p . 148. 
2* Comnand Area Development Programme in IGCP, Staqe-I &H, 
F ina l Report by CAD Author i ty , Bikaner, 1993, pp. 19-26. 
3. Sharma, K., Indira Gandhi Canal, The Woves of a Canal > 
A mixed Bag f o r Rajasthan, F r o n t l i n e , Oct. 26-Nov. 2, 1992, 
p . 1 0 4 . 
4. Chouhan, T. S, op. c i t . , pp. 129-130. 
5. Qureshi, M.H., I n d i a ' s t Resources and Regional Develop-
ment, New Delhi , 1992, pp . 103-110. 
6. Sen, A.K., and Gqpta, K.H. Land Use Survey in Rajasthan 
Canal Command Area, CAZRI Annual Report, Jodhpur, 1977, 
pp. 38-49. 
7. Singh, H., Indira Gandhi Nahar P r o j e c t , S tatus Report by 
CAD Authority , Bikaner, 1991, pp. 45-48. 
8. CAD Programme i n IGCP, Op. c i t . , pp. 28-36. 
9 . ORG Sample Sarvev Report, on IGCP, Jaipur, 1990. 
10. Qureshi, M.H., op. c i t . , pp. 108-117. 
I I . Amit, K., Recent CropjSing P a t t e r n in Indira Gandhi Canal 
Canmand Area of D i s t r i c t Ganganagar, Rajasthan. The 
Hindustan Times, Oct. 13, 1984, New Delhi , p . 7. 
12. P r o h i t , R., Indira Gandhi Nahar Pariyojana, Publ ished 
Prom IGCP Head Of f i ce ( i n H i n d i ) , Jaipur, 199 3, pp. 11-16. 
87 
1 3 . ORG Sanple Survey Report, On IGCPCA, Jaipur, 1990. 
14. Sharma, B.L. , Agricul ture Typology of Rajasthan, Udaipur, 
1983. 
15. Qureshi, M.H., P P . c l t . , pp . 111-114. 
16. Singh, H«, op. c l t « , pp. 56 -68 . 
17. Rajasthan Ki Kaya P l u t , Spec ia l Hand Book B u l l e t i n , 
( i n Hind i ) , IGCP Head Off i c e , Jaipur, 1993, pp .15-26 . 
18. SuJchwal, B .L . , Prel iminary Survey of the Development of 
I r r i g a t i o n F a c i l i t i e s in t h e Thar Desert Area: A case 
study of the Indira Gandhi Canal Projec t Area, A Report 
of In ter -congres s Meeting of the Internat iona l Geographical 
Union working Group on Resources Management in Dry Lands 
(Eds. H.G. Mensching, Hamburg) he ld from March 22-31, in 
El Minia, Egypt, 1982, pp. 108-119 . 
19. Gv;5>ta, H . C , Projected Report on A f f o r e s t a t i o n Programme 
i n Indira Gandhi Canal P r o j e c t Area. S t a g e - H , Forest 
Department of Rajasthan, Ja ipur , 1980, pp .1 -77 . 
20. Sharma, K. c p . c i t . , pp. 103-105 . 
21 . ORG Saiqple Survey Report On IGCP, Jaipur, 1990. 
22. Chouhan, T. S . , Op. c i t . p . 151. 
23. O f f i c e of the Directorate of Animal Husbandry, Jaipur, 1993. 
24. ORG Sanple Survey Report on loCP, Jaipur, 1990. 
25. Malhotra, S .P . , e t a l . . P o p u l a t i o n , Land Use and Livestock 
Coirposition in India and i t s Arid Zone, Annals of Arid 
zone. Vol. 1 1 ( 3 ) , 1977, pp. 116-139. 
88 
26. CAD Programme i n IGCPCA, op. c i t«» pp. 111-139. 
27. I b i d . , pp. 114-119. 
28. ORG Sanple Survey Report, on IGCCA, Jaipur, 1990. 
29. Chouhan, T. S, op. c i t . pp. 179-181. 
30. Proh i t , R., op. c i t . , pp. 22-39. 
83 
PART-B_ 
ECOLOGlCAL_IMPACr_OF^TOIRA_GANDH:i_CMAL_PR^^ 
CRA.PTER-III 
90 
ECOLOGICAL IMPACT OF INDIRA GANDHI CANAL PROJECT 
One of t h e major e v e n t s t h a t has t a k e n p l a c e wi th t h e 
i n t r o d u c t i o n of I n d i r a Gandhi Canal P r o j e c t (IGCP) in Western 
Ra jas than , i t h a s a profound i n f l u e n c e on t h e eco-sys tem of 
t h e a r e a . 
The a r ea s e rved by t h i s system c o v e r s t h e d i s t r i c t of 
Ganganagar« B i k a n e r , J a i s a l m e r and Banner of t h e w e s t e r n 
Ra ja s than . The IGCP cove red 3.97 m i l l i o n h a c t a r e s u n t i l 1990-92 
of, which t h e c u l t u r a b l e command a rea accounted f o r 1.53 m i l l i o n 
h e c t a r e s . The wa te r t h r o u g h i r r i g a t i o n t o be p r o v i d e d by t h e 
IGCP w i l l of g r e a t i n f l u e n c e on t h e farming of in t h i s p a r t . 
With t h e i n t r o d u c t i o n of IGCP, t h e e c o l o g i c a l c o n t i o n s , p a r t -
i c u l a r l y i n t h e d i s t r i c t s of Gaoganagar, B l k a n e r , J a i s a l m e r , 
and Barmer Canal Command a r e a have inproved . T h i s zone can be 
c l a s s i f i e d i n t o v a r i o u s major landforms ( e c o - s y s t e m ) . The l a n d -
forms t h a t have been formed under endogenic and c l i m a t i c a l l y 
c o n t r o l l e d exogenic p r o c e s s , a r e of d i f f e r e n t rock t y p e s . The 
f l u v i a l p r o c e s s have formed v a s t a l l u v i a l p l a i n under p r o l o n -
ged wet p h a s e . The sand dunes and sandy p l a i n s were formed by 
a e o l l o n p r o c e s s d u r i n g t h e p r o l o n g e d dry p h a s e . F l u v i a l and 
a e o l i o n l a n d form (ecosystem) due t o s i g n i f i c a n t v a r i a t i o n 
i n t h e morphopedolibgical c h a r a c t e r i s t i c s have d i f f e r e n t p r o -
d u c t i o n p o t e n t i a l . P r i o r t o t h e i n t r o d u c t i o n of i r r i g a t i o n , 
e x t e n s i v e a r e a s were under r a i n f e d c o n d i t i o n . The i n t r o d u c t i o n 
of IGCP has r e s u l t e d good and i l l e f f e c t s on t h e b i o p h y s i c a l 
p o t e n t i a l of d i f f e r e n t e c o s y s t e m s . ^ 
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The introduction of IGCP has caused both, pos s i t i ve and 
negative impacts on the biophysical potent ia l s of the land. 
The Salient features and characters of these e f fec t s are* 
A. Poss i t ive Ifinpacts of IGCP. 
B. Negative Itnpacts of lOCP. 
A- Poss i t ive Impact of IGCP 
With the introduction of IGCP a l o t of changes and improv-
ements are associated , part icu lar ly , with the microclioiate, 
aeolion a c t i v i t i e s and s o i l moisture regim, changes in land 
uses socio-economic condit ions, development of animal husbandry, 
and the improvement in the standard of l i f e of the people are 
some of the important poss i t i ve inpacts of canal i rr igat ion in 
2 
western Rajasthan. 
a. Iinprovement in microclimate 
Irrigat ion in Western Rajasthan through IGCP has inproved 
the microclimate in the d i s t r i c t s of Ganganagar, Bikaner, 
Jaisalmer and Barmer. This has resulted in minimizing the d e s s i . 
eating inpact of tenperature and strong winds on bi(Hnass pro-
duction and settlement. The harsh and inhospitable climate of 
these d i s t r i c t s has become milder and favourable for the plants 
growth, and icreasing the habi tat ives both for human and 
animal population. 
b. Improvement in aeolian a c t i v i t i e s 
The aeolian a c t i v i t i e s which are responsible for sand 
drif t ing and degrading large acreages of agricultural land , 
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have reduced the acreage under degraded lands. In the IGCCA^  
part icular ly , in Bikaner and in the Western parts of the 
d i s t r i c t of Jaisaltner canal conunand area« the sandy hummocks 
and low dunes have been l e v e l l e d and reclaimed for growing 
cerea l s , cash crops cotton. Groundnut and vegetables . The 
aeolian a c t i v i t i e s part icularly well i rr iga t ion predominants 
in the parts of Barmer canal conunand area. Even the lands under 
aeolian e f f e c t s have been reclaimed* 
c. Improvement in Soil moisture regime 
The 649 km. long IGCP i s to flow in western Rajasthan to 
irrgate about 9*8 mi l l ion hectares of parchedthirsty but f e r t i l e 
and v i rg in lands with the introduction of t h i s canal more and 
more areas were brought with the canal command area, and itwas 
proposed to bring water resources d i rec t ly and indirectly f o r 
irr igat ion . The moisture regime with in the s o i l has improved 
and the i r erodabi l i ty has decreased. These tremendous changes 
have also influenced the f e r t i l i t y s ta tus of the s o i l s , part-
icularly in Bikaner and Jaisalmer d i s t r i c t s . The conpactness 
and moisture retention capacity of the the sandy s o i l s has also 
4 iflproved. 
d. Changes in the land use 
Conspicuous land use changes have resulted in the canal 
irrigated regions of western Rajasthan under different eco-
system. The lands which were brought in use under rainfed conditioni 
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before the introduction of IGCP are now being devoted for 
rais ing crops under irrigated conditions for gix>wing, wheat, 
gram, mustard fodder crops. The y i e l d perhectare under i rr ig -
ated condition has a lso increased manifolds. Areas in which 
s igni f icant change in the cropping pattern and crops y ie ld 
have taken place due to canal i rr igat ion , are in the command 
5 
area of kanwarsen l i f t canal area, Ani^jgarh and Pugal . 
e . Changes in socio-economic condit ions 
After the introduction of IGCP the c l imat ic , physical and 
bio logical condit ion of the canal command area have lirproved, 
result ing in an increase in agricultural productivity and a 
change in cropping pattern. I t was with the ava i lab i l i ty of 
irr igat ion water, the people of the western Rajasthan are now 
able to grow food and commercial crops l i k e cotton, groundnut. 
Wheat mustard e tc . Return from the ir outturns have added pro-
sparity, part icular ly in the d i s t r i c t s of Ganganagar, and 
Bikaner, where water i s more eas ly avai lable . More than 50 per 
cent of the farmers have purchased tractors and other agricul-
tural Implements to be used in farming, 
f. Some of the poss i t ive Experiences of Indira Gandhi Canal 
Project 
The f i r s t water for irr igat ion through IGCP was made 
available in 1961. Some of the major pos s i t i ve Impacts of 
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the IGCP are as fol lows t 
I. The canal water Is now available for drinking and other 
domestic needs. 
II . All major crops can be grown ivlth the help of canal water, 
i l l .Rapid increase in population has led to an increase in the 
emergence of a number of v i l l a g e s , new colonies and mandies. 
iv. Inprovement in household income and expenditure structure. 
V. This has led to changes in the attitude and l i f e style of 
the people resul t ing in a greater %irge for education and 
r i s e in mobility and ccmmunlcation. 
v i . Increasing in heterogenity of population, enhancing inter 
and intra-community interaction and quicker diffusion and 
adoption of technology of irrigated farming, 
vii.Remarkable changes in socio-economic conditions and spurt 
in a l l economic a c t i v i t i e s of the people. 
v i i i .E l iminat ion of drought conditions, 
ix . Plantation of trees along canals and roads leading to a 
change in the f lora of the area. 
X. Improvement in the micro-climate and decrease in the 
occurrence of sand storms, 
x i . Rise in ground water table at a rate of 0.8 metre per-
7 year. 
B. Negative Inpacts of IGCP 
If one c r i t i c a l l y examines, the Indira Gandhi canal project 
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i s both glory and sarrow t o western Rajasthan. The piroject 
i s beset with a number o£ negative inpacts, when scaled on 
a long term bas i s i t has resulted the creations of water 
logging cofiditions over thousand hectares of land, s o i l erosion, 
seepage problems, r i s e in water table per year at a fas ter rate, 
co lonisat ion of blues and various unforeseen soc ia l maladies 
Q 
result ing from changing l i f e style* 
"Certain planning gaps", between started flow of water in 
s tage-I and s t a g e - i l have been as certained. The flow of water 
has caused the problem of, modifying the pattern of seepage, 
poor drainage, neglect of pasture lands and adverse soc io-
economic changes which are mostly due to the laying of the 
canal system. Financial constraints often have prevented the 
development of command area. It has been real ised, that the 
s i tuat ion is not alairming. Some of the studies on water use 
conducted during the past 12 years have indicated that the 
conditions of water logging on 8600 hectares of land are mostly 
confined t o the head reach of the s tage-I . These areas, with 
the water table (two metre below the surface } l i k e Badiopal 
and Tlbi, are c lose t o the Ghaggar bed, where flooded water 
recieved from Haryana are released every year." 
As there i s no ready flow out of the natural drainage, 
therefore, water remains in the Ghaggar bed for some times. 
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While the Ghaggar depressions (18 in number ) retain water 
throughout the year. At the Luckaransar area in Bikaner 
d i s t r i c t s , irr igated by the Kanwarsen l i f t canal scheme, 
about 1,500 hectares of the t o t a l 50,000 hectares of the 
culturable command area suffers from lowest productivity, 
but the water in water logged area i s only 76 hectares. 
Lunkaransar has a hard-pan layer which does not allow water 
t o percolate and thus causes a "Parched water-table. 
Soil s a l i n i t y i s nothing abnormal in areas as i t 
has been t rad i t iona l ly a centre of s a l t production. Farmers 
in the unkaransar areas mostly grow groundnut which i s a 
lucrative crop. For c l imat ic reasons, e ^ e c l a l l y because of 
Sand storms, the crop, through i t give a high y i e ld in these 
parts (1,6 tonnes /ha . ) takes a long time to harvest ( the 
crcpping periods extends from March-October-November), per-
h ^ s the longest in the century.This prompts farmers to 
irr igate the f i e l d s very oftenly leading to water logging. 
I t has been estimated, that in adc^ition t o the head 
reach area of s tage-I , and the Lunkaransar, " a few patches 
of water logged areas* do ex i s t elsewhere. However, the areas 
affected by water logging amounts to 5»-25 lakh hectares 
commond area in s tage-I do not exceed 10,000 hectares "every 
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Irrigat ion project ultimately w i l l have some drainage problems. 
I t needs sometime to take correct ive steps.*^ 
The corrective steps of IGCP are being in i t i a t ed in 
Tibi Stage-I, and a P i l o t drainage project i s being launched 
in Lunkaranser, Again taking in to account the experience of 
s tage-I , the head-pan area of Stage-II has been under deta-
i led study since 1987-88. About 18 planning studies on soc io-
economic status , hydrology, agro-material aspect and other issue 
are in progress. 
The canal, which u t i l i s e 79.9 lakh acre f ee t of water, 
now supplies drinking water to even noncommand area in Ganga-
nagar, Bikaner, Jaisalmer, Barmer and •^odhpur d i s t r i c t s . When 
s tage - I l i s fu l ly underway, one-f i f th (22 per cent) of the 
population of Rajasthan w i l l be s i^plied water from the 
canal, which wi l l be about 12 per cent of the to ta l water in 
12 
stage-I and s t a g e - H . 
The major negative Impact refered to Ife the Incidence 
13 of malaria and water-born diseases in the area. However, 
the l a t e s t survey by NCAER Conducted in 1990 on the health 
impact of the IGCP has discounted t h i s too, saying that the 
repoxrting of such cases was more because of a higher leve l of 
14 awareness, amon^ the people. 
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AS far as colonisat ion i s concerned, the authori t ies 
are seemingly h^py about Stage-I but fee l the rate of s e t t -
lement in Stage-II i s low due to lack of proper water f a c i l i t i e s 
the d i f f i c u l t terrain and remoteness. I t i s a v ic ious c i r c l e / as 
long as the rate of settlement i s low the terrain too i s 
l i k e l y t o remain in hospitable. The distr ibution system gets 
chocked with sand unless water flows continously and blown 
Sand i s removed from time to time. While the a l l o t t e s are 
not wi l l ing to s e t t l e t i l l water reach the ir f i e l d s , water 
i s not l ike ly to reach the f i e l d s unless some body remain in 
the area to keep the water courses c l ear . has changed the 
l i f e s t y l e of Nomads and pastoral fami l ies . Nomads have now 
15 
adopted agriculture and a sedentary l i f e s t y l e . 
Major Negative Impacts of the IGCP. 
Some of the negative impacts of IGCP on the eccsystem 
are as follows J 
i) Problems of water logging, 
i i ) Seepage through canal. 
iii)Problems of s o i l s i l t a t i o n . 
iv) Absence of natural drainage and o u t - f a l l s in the area, 
v) Contineuous ponding of water in Ghaggar diversion 
depression, 
vi) Over-Irrigation by c u l t i v a t o r s , particularly in s tage-I 
conmand. 
vii)Opening of more and more areas in s t a g e - l l . 
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v l i l ) Spread of water-born diseases . 
ix) ESxcessive l o s se s of water in deep-percolation. 
x) Leaching of s o i l . 
x l ) Soil sa l ln isat lon-a lkanisat lon as a result of sa l t 
raovenent to the root zone from deeper so i l s trata 
having a s a l t sources . 
x l l ) Water logging due to irrlperable damages which occure 
In the canal zone, 
x l l l ) Transportation of sa l t , 
xiv) S i l t r a t i o n of sand due to high ve loc i ty winds. ^  
In order to check the negative a f fec t s of canal irr iga-
t i o n and to reclaim the already desert if led land, the f o l l o -
wing measures If adopted wi l l be of great help. 
1. The l in ing with suitable material l i k e Janta emulsion and 
lying of bricks in the zone of main canal and i t s d i s t r i -
buter ies should be done to check the seepage l o s se s , r i se 
of water table and the development of s a l i n i t y . 
11*In the canal command area the water table should be kept 
below the c r i t i c a l l imit of 6 metre by providing vert ica l 
drainage. The shallow wel ls could be dug and the excess 
water should be pumped out which may be used to irr igate 
the higher land and to recharge the adjoining aquifers. 
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i l l . The injudicious use of water for Irrigat ion particularly 
in l i g h t textured permeable sandy s o i l s should be avoided 
to check the development of s a l i n i t y and water-logging 
hazards. The irrigaation by drip and sprinkler system 
should be done to controle these hazards. 
iv. To check the negative inpact of i rr igat ion , the unfavourable 
geomoiphological s i t e s such as the confluence of the 
hurried courses of the prior drainage channels and rhyolite 
and granite farmation should be avoided t o construct 
i rr iga t ion network. 
V. A cotqplete domming of the ephemeral drainage should be 
avoided so that the impeded drainage condit ions and s a l i n i t y 
hazards are not developed under di f ferent ecosystem , 
v i . The Sal ine/alkal ine land can be reclaimed by s^plying 
proper quant i t ies of gypsum. 
The gypsum may be applied at a rate of 2 to 6.5 and 
6.5 -24 .6 tonns/ hectare's for meeting 50 to 100 per cent 
requirement of the s o i l . Thus the a lka l in i ty of the so i l may 
be reclaimed, and the crops y ie ld thus can be increased per 
17 hactare. 
a) PROBLEMS OF WATER-LOGGING 
One of the major problem i s the problem of water 
logging in canal command area. Surface irr igat ion inevitably 
101 
resul ts in a ce r ta in amount of water-logging which i s respon. 
s ible for the development of sa l in i ty through seepage. If the 
ground water level i s high or a hard-pan exis ts at a short 
distance below the surface, the problems will be greatly exac-
erbated. 
The Food and Agriculture Organization (F^C), which asistec 
the project t o study the area more than two decades ago for 
monitoring the inpact of canal i r r iga t ion on the ecosystem, 
there af ter on an evaluation i t strongly recommended for the 
development of pasture land , in th i s sparsely populated region 
la and more especially in the Jaisalmer d i s t r i c t . 
According.to an off icial estimate, 34 per cent of the 
i r r igated area in stage-I mainly in Ganganagar and Bikaner 
d i s t r i c t is affected by e i ther water logging or sa l in i ty . The 
water-table i s r i s ing at an alarming rate-one metre a year. 
The problem could have been over-come with measures for 
draining the area. Prudent use of canal waters and suitable 
cropping pat terns would also have helped. Instead anxious to 
get quick re turns , the farmers he advised to plant cash crop 
such as groundnut, succumbed to the tenpatlon of using a l l 
the water allocated regardless of the crops need and consequ-
19 
ently invited d issas te r . 
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Studies conducted to assess water table during l a s t 
decades indicate the extent of water logging condition which 
have already developed on 8,600 hectares of land which are 
mostly located at the head reach of Stage-I. These areas, 
with the ground crater table at 2 metres below the surface are 
in Badiopal and Tlbi , ex is t ing c lose to the Ghaggar bed released 
every year. 
Stage-1 Irr igat ion frcm Stage-I canal commenced in 1962 which 
gradually increased t o 578 thousand hectares in 1991-9 2. 
The areas affected by the r i s e In water table were located in 
the Nalibed or along the Ghaggar^depressions at the head reach 
of s tage-I . 
Area( in ha.) 
1. Area inundated 8,600 (1,63%) 
11.Are a having water table at 
0-1.5 m bgl (Below ground leve l ) 17,000 (3.23%) 
i l l . A r e a having water table between 
1.5-6.0 m bgl . 198,000 (37.7%) 
On ver i f i ca t ion in the f i e l d in April-May 1992, the 
actual area submerged was reported as under . 
103 
No. of l o c a t i o n s Area submerged 
( i n h a . ) 
i . Flow 12 4000 
i i . L i f t 7 400 
The l e v e l of ground w a t e r i n t h e command and a d j o i n i n g 
a r e a i s b e i n g m o n i t e r e d s i n c e 1981* 
Table 3 . 1 
R i s e of W a t e r - t a b l e i n IGCC ( 1 9 8 1 - 9 0 ) 
( i n metre) 
S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . 
1981 1982 1983 1984 1985 1986 1987 19SI8 1989 
t o t o t o t o t o t o t o t o t o 
S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . S e p t . 
1982 1983 1984 1985 198,6 1987 1988 1989 1990 
IGCCA 0 . 9 2 1 .02 1 . 1 4 1 . 1 7 1 . 1 6 0 . 7 0 0 . 9 0 1 .05 1 .07 
Source : IGCP, Head O f f i c e , J a i p u r . 
The average r a t e of w a t e r used f o r i r r i g a t i o n i n 1 9 8 1 - 8 9 , 
measured i n terms of w a t e r r e l e a s e d a t t h e head of f e e d e r 
c a n a l , was around 1500 mm a g a i n s t t h e d e s i g n e d v a l u e of 723 
mm s i m i l a r l y , t h e a v e r a g e annual i n f l o w i n t h e head r e a c h of 
s t a g e - I due t o Ghagger F l o o d s d u r i n g t h e p e r i o d 1976 t o 1988 
was 715 roillon c u b i c m e t r e s ( 0 . 5 8 MAF) , a lmost a l l of which was 
c o n t r i b u t e d t o t h e Ground w a t e r Recharge (GWR). The main f a c t o r s 
INDIRA GANDHI CANAL 
COMMAND AREA 
Under flo>( 
-Jriaer l i f t 
Stagfc-I I 
Under flow 
Under l i l t 
iL Beas R. 
Water logged a reas 
Source; Chief Engineer, I nd i r a Gandhi Canal Projexi^t Off ice , J a i p u r . 
Note; The I n t e r n a t i o n a l and the S t a t e boundar ies of Indian d e s e r t 
appearing on the map are n e i t h e r v e r i f i e d nor a u t h e n t i c a t e d 
by the Survey of Ind i a . 
FI .^JZ 
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r e s p o n s i b l e for rapid r i s e of water t a b l e has been a l i b e r a l 
use of canal waters f o r i r r i g a t i o n and ground water recharge 
due t o Ghaggar f lood in f lows . 
The other f a c t o r s r e s p o n s i b l e for the water logging may be : 
i . Seepage from c a n a l . 
i i . O v e r i r r i g a t i o n by c u l t i v a t o r s , 
i i i . Absence of natural drainage and o u t - f a l l s in the aire a* 
iv.Continuous ponding of water in Ghaggar d i v e r s i o n depress ions . 
In most of the areas the problem i s l i k e l y t o be ra i sed 
wi th the reduct ion of a v a i l a b i l i t y of water due t o opening of 
more and more areas in S t a g e - I I , s i n c e the share of water of 
S t a g e - l l i s a l s o h i t h e r t o used i n , t h i s area. This hypothes i s 
f i n d s svppbrt from t h e ctoserved behaviour of ground water 
system during the drought year of 1987-88, in tha t yearthere 
20 
was s i g n i f i c a n t reduct ion i n the a f f e c t e d area- of s t a g e - I t . 
The i r r i g a t i o n commenced in the area on only a few years 
back. The areas a f f e c t e d in s t a g e - I I are l oca ted along the 
main canal or branches of canal at the l o c a t i o n of e x c e s s i v e 
seepage from canal i r r i g a t i o n embankment. Monitoring t o ground 
water system in the areas has been commenced from t h i s year . 
According t o the p r i l i m i n a r y assessment the area a f f ec t ed 
amounts t o about 1000 ha. 
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b) SOIL EROSION 
s o i l e r o s i o n i s an another s e r i o u s problem i n the 
Indian d e s e r t . P a r t i c u l a r l y in western Rajasthan, and 
most prominently in Ganganagar, Bikaner, Jaisalmer and Barmer 
d i s t r i c t s canal conunand area, because these d i s t r i c t s form 
the heart of the Thar Desert . The c h i e f agent of s o i l eros ion 
i s the south-wes ter ly wind which f l o w s . With a v e l o c i t y more 
than 140 km, per>hour. The wind removes moisture content of the 
s o i l thxrough intense evaporat ion from one p l a c e t o another and 
thus remove huge amount of sand • The wind-born Sand of ten 
encroaches aretble lands , and spread over the canal sur faces 
21 
equa l ly t o the land surface . 
Over grazing and train>ling by animals i s another potent 
cause of the d e p l e t i o n of the t cp s o i l , although no quant1^ 
t a t i v e assessment i s a v a i l a b l e t o show the extent of the l o s s 
of f e r t i l i t y through wind e r o s i o n . 
L ives tock pressure in IGCCA i s a l s o acute , because 
t h e i r i s no a l t e r n a t i v e except agrdculture for the farmers. 
Uncontrol led grazing by l i v e s t o c k depth l e s s s o i l cover , 
i n c r e a s i n g the wind eros ion hazards, r e h a b i l i t a t i o n of sand 
dunes and sand p l a i n s by a f f o r e s t a t i o n , p l a n t i n g of s h e l t e r -
b e l t s . G r o s s - s t r i p - p l a n t i n g , c o n t r o l l e d graz ing , wind s t r i p s 
creeping and stubble mulching w i l l p r o t e c t the land from further 
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deterioration, f e r t i l i t y of the desert s o i l i s high in some 
parts . Introduction of crops rotat ion with symbiotic f ixat ion 
of leguminous plants and use of mannuar and F e r t i l i s e r on 
these s o i l s w i l l increase production and protect the land. 
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A REVIEW OF AVAILABLE LITERATURE 
A number of s c h o l a r s working in d i f f e r e n t d i s c i p l i n e s 
have p a i d t h e i r t o e v a l u a t e t h e in^jact of I n d i r a Gandhi Canal 
P r o j e c t (IGCP) on t h e environment and human l i f e of t h e Western 
Ra j a s than . The economis t , s o c i o l o g i s t , g e o g r a p h e r s , envi ronment-
a l i s t s , demographers , b i o l o g i s t have made a t t e n p t s t o s tudy t h e 
impact of IGCP w i t h i n t h e frame of t h e i r own d i s c i p l i n e , s t u d i e s 
have been made t o examined t h e litipact of v a r i o u s b i o l o g i c a l , 
demographic . Socio-economic , c u l t u r a l and o t h e r s d e t e r m i n a n t s on 
newly s e t t l e d p o p u l a t i o n and changes i n t h e econcsny of t h e cana l 
command a rea of IGCP, However, t h e i n t r o d u c t i o n of c a n a l which 
d a t a s back t o 33 y e a r s , a v a l u a b l e c o n t r i b u t i o n has been made 
by g e o g r a p h e r s , e n v i r o n m e n t a l i s t , economist and demographers 
have widen t h e h o r i z o n s of t h e s t u d i e d , which t y p e s of Impacts 
w i t h t h e l a y i n g down of IGCP in Western R a j a s t h a n . 
The e n t i r e e x t e n t of s t u d i e s made on d i f f e r e n t a s p e c t s 
i s so v a s t t h a t t hey can no t be r e c o r d e d f o r want t o s p a c e . I t 
i s t h e r e f o r e , ve ry d i f f i c u l t t o review t h e e n t i r e e x i s t i n g 
l i t e r a t u r e . An at temp has been made t o rev iew some of t h e 
impor t an t works from d i f f e r e n t d i s c i p l i n e s t o e v a l u a t e t h e 
socio-economic and e c o l o g i c a l e f f e c t s of t h e IGCP in Western 
Ra jas than . 
I l l 
Iyer (1975) in his study the Soil Resources ^ p r a i s e d 
for I r r iga t ion Project of Rajasthan Lift Canal Command Area, 
discussed some of the potent ia l cha rac te r i s t i c s of the soil 
of the area. The National Agricultural Commission in i t s 
interim report on Desert Development, has suggested the poss-
i b i l i t y of i r r iga t ion in cer ta in areas on the Left bank of the 
canal in the d i s t r i c t s of Bikaner, Jodlpor, Jaisalmer, Ganganagar 
and Churu, by Lift i r r iga t ion from the Main Canal (MC), Therefore, 
p re - i r r iga t ion so i l s investigation were carr ied out* 
Sain (1976) in his work evaluated, the Role of Indira 
Gandhi canal on the Development Ut i l i s a t ion and Stabi l isa t ion of 
Rajasthan Desert. He concluded, tha t with the introduction of 
IGCP, the barren, t h i r s t y and hot cl imatic land has changed the 
economy by bringing 155 the down trodden people of western 
Rajasthan. He has further highlighted the ecological impact of 
canal. 
Mathur, et a l . (1977) have analysed cer ta in exchange 
capacity of soi l in the Indira Gandhi Canal area. According to 
them Certain Exchange e d a c i t y (CEC) of the Indira Gandhi 
Canal Soils have been recognised in close re l a t ion with clay, 
s i l t and organic matter contents respectively. 
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Bharara (1977) has examined some socio-economic cons-
iguences of canal i r r i ga t ion in arid d i s t r i c t s of Rajasthan. 
The study has revealed, some of the changes by considering 
a number of socio-economic parametres, based on socio-economic 
and h is tor ica l evidences the finding pr io r to (1890-11 to 
1920-21) and af ter i r r iga t ion (1927-28 to 1974-75) supported 
the hypothesis with a view of population changes, land use 
a t t r ibu tes and agr icul ture . 
Kapoor and Rajasvanshi (1977) have focussed a t tent ion 
on the impact of Indira Gandhi Canal Project , by evaluating the 
main impacts of IGCP on the socio-economic condition of the 
down troddon peoples, 
Roy and Shetty (1977) have examined the intact of 
canal i r r iga t ion on the Flora of Western Rajasthan desert . In 
which they have made a study on the ecosystem of north western 
part of Rajasthan desert after providing the i r r iga t ion water. 
Moreover, they are in openion tha t , if the i r r iga t ion f a c i l i t i e s 
have to be provided by the IGC, that wil l lead t o a conversion 
of arid land into cul turable f i e lds , but a tremendous increase 
in population will have a negative impact on vegetation in t h i s 
par t of the Rajasthan, 
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•7 
Mehta and Indu (1978) have explored the 'Aquatic weed 
Problem' in IGCP. The problems assoc ia ted with equat ic weeds in 
the course of main canal area s t a r t e d , where the canal runs 
a t a reduced discharge of 16-18 cusecs against the designed 
discharge of 361 cusecs . Together with i t s t rong wind and saiad 
storm have helped in accumulation of l a rge amount of sandy s i l t 
a good h a b i t a t e for t h e germination of seeds and es tabl ishment 
of s eed l ings . 
These weeds t r a n s p i r 1, 5*2 times more water as ccaipare 
t o f ree water sur faces , and reduce t he flow capac i ty v:?>to 90 
per cen t or more. The middle p a r t of the canal i s chocked flue 
t o t he excess ive growth of weeds. 
p 
Gupta (1980) ^^ ^ i s study has discussed the p ro j ec t 
repor t on a f fo re s t a t i on programme in Ind i r a Gandhi Canal Projec t 
Command area of Stage-II» He concludes, t h a t the bulk of vege-
t a t i o n appear a f t e r t h e f i r s t showers and d ies out as soon as 
t he s o i l ge t s dry, due t o extremly high t ecpe ra tu re and e v ^ o r -
a t ion . The programmes are not successful with the requirement- . 
Q 
Sharma (1982) in h i s study has pointed out some of the 
problems of management of i r r i g a t e d land in areas of t r a d i t i o n a l 
and modern c u l t i v a t i o n . 
Bhat tacharjee (1982) has attempted t o study the "Prop-
sed se t t lement types in Ind i r a Gandhi Canal coirimand area* As the 
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IGCP, envisages t o i r r iga te about 20 lakh hectares of desert 
land, converting the h i t h e r t o wasteland in to a country 's 
grainary, the project promises t o se t t l e about 20-25 lakh 
families. This incomming population i s planned to be se t t led 
in about 1200 new v i l l ages , 160 aminity vi l lages and 28 
market towns. 
11 Sukhwal (1982) in his study analysed, the prospects 
of "Afforestation in Indira Gandhi Canal Project Comm i^d •*• 
He pointed out, tha t the canal is very promissing from the 
i r r iga t ion stands point . I t was in t h i s context, tha t affores-
t a t ion was s tar ted on experience of basis from 1962-1966 to 
evolve suitable techniques and t o find suitable species for 
afforestation. From 1965, a phase of regular afforestation 
was launched under the Desert Development Programme and Tree 
Planting Programme. 
12 Mathur, e t a l . (1982) have atterrpted to evaluate the 
underground water po ten t ia l s in Indira Gandhi Canal Command 
area, as the water table var ies from 34-35 metres, but as t he i r 
study pointsout tha t with the bringing of i r r iga t ion water, 
there is a r i se from 1.2 t o 1.7 metre per annum. This r i se in 
the under ground water table has definetly helped in afforestion 
programme. 
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Chouhan (1988) in h is book In t eg ra t ed Area Development 
of Indian Deser t , h igh l igh t s the i r r i g a t i o n p o t e n t i a l of Indi ra 
Gandhi Canal P ro j ec t by these words, " I t i s thus est imated t h a t 
even a f t e r the conple t ion of t h e IGCP no more than one - f i f th 
of the t o t a l area (Gross) of he canal r eg ion can be brought 
under i r r i g a t i o n " , 
Indra Pal (1988) has examined the Hazards of Agricu-
l t u r e in Ind i r a Gandhi Canal Command Area by cons ider ing the 
d i sc r imina t ions done by land a l l o t t e e and main benif i t s r e a l i s e d 
by the b ig fanners , who are p o l i t i c a l l y more s t rong, p a r t i c u l a r l y 
in S tage- I I canal command. 
Singh and Gopal (1989) have focussed t h e i r a t t e n t i o n 
on the Indian de se r t ecosystem. They have concluded t h e i r study, 
with the end u t i l i z a t i o n of resources and t h e i r impact on deser t 
ec ol og ic al b al ance r . 
Sharma, (1992) in h i s study on the "Woves of a Canal 
(IGCP)- A mixed bag for Rajasthan, analysed the r e s u l t s of 
recent Nahar Yatra along the Ind i r a Gandhi Canal P ro jec t , He 
has d i f f e r e n t types of prc*>lems, l i k e water logging, seepage, 
s o i l e ros ion and a lkan i ty and s a l i n i t y in IGCCA af t e r the 
in t roduct ion of i r r i g a t i o n water . 
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Sebastian (1992) ^ considered the issue of Indira Gandhi 
Canal and i t s problems galore with a view that , "The Indira 
Gandhi Canal Project (IGCP) i s both the glory and sarrow of 
Rajasthan," He points out, tha t the project has led to create 
water logging condition over thousand of hectares, coloniza-
t ion of blues and various unforeseen social maladies res t l ing 
from the changing l i f e s ty le , spurred into retrospection by a 
series of mass contact programme in the Canal area. 
18 Gi5)ta (1992) has suggested possible measures for the 
protect ion of canal Bank as the canal brings new l i fe to s t re tch 
of the Thar. Overtime, the entire th rus t of the Indira Gandhi 
Canal has been changing once seen as a mere cata lys t intended to 
accelerate i r r iga t ion . An a l t e rna t ive is to shift from crcp-
cu l t iva t ion to development of pas ture , orchards and shel ter be l t . 
Plantation along the le f t bank and encouragement of c a t t l e bree-
ding, s ta r t ing from the Harrike barrage. 
19 Kavadia (199 2) in his study has analysed the water 
logged areas and the i r problems in IGCCA. According to him at 
present more than 25 per cent of CCA of Indira Gandhi Canal is 
under water logging condition . This i s because of the r i se of 
ground water level , which s t i l l continue to r i se at a rate of 
0.8 metre per annum. 
On the basis of ver i f ica t ions made in the f ie lds during 
Af;ril-May 199 2, the actual area submerged par t icular ly in Stage-I 
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conunands was to the tune of 578 thousand hectares, 
Kapocr (1993) has highlighted the impact of Indira 
Gandhi Canal Project on the development of settlements, popula-
t ion density. Salient features of canal, development of agricu^ 
I tu re , animal husbandry and industr ies in western Rajasthan 
d i s t r i c t s . 
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METHODOLOGY, DATA BASE AND CORRELATIVE VARIABLES 
P o s s i b i l i t y of i r r i g a t i o n water in Western Rajas -
than has brought p e r c e p t i b l e changes in agr i cu l tura l land use 
f o r increas ing a g r i c u l t u r a l product ion . But t h i s p o s s i b i l i t y has 
l ed t o environmental degradat ion i « e . the c r e a t i o n of water-
logg ing cond i t ion and sodl s a l i n i t y problems. These c o n d i t i o n s 
have adversely a f f e c t e d the s o i l f e r t i l i t y and consequently the 
crops p r o d u c t i v i t y . I t i s worthy t o note that the p r o j e c t has 
changed the Socio-economic c o n d i t i o n of the reg ion . In order 
t o examine the over a l l impact of the Indira Gandhi Canal on the 
economy of the reg ion , tl 
the fo l lowing v a r i a b l e s : 
h i s assessment can be done by s e l e c t i n g 
A. The s e l e c t i o n of V a r i a b l e s , 
a. Soc ia l v a r i a b l e s 
I . population character i s t i c s 
( i ) Distribution of population 
( i i )Densi ty of population 
( i i i )Rate of population growth 
<iv) Sex-ratio 
(v) Age-structure 
II . Literacy rate 
III.Settlement pattern 
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b . Economic v a r i a b l e s 
I . Occcpat lonal s tructure 
(I) Proport ion of workers In primary o c c i p a t l o n 
(II ) Proport ion of workers In secondary occiqpatlon 
(111)Proport ion of workers In t e x t l a r y occv;5)atlon. 
I I . C h a r a c t e r i s t i c s of Agr icu l ture . 
I I I . I n t a c t of I r r i g a t i o n on land use p a t t e r n . 
IV. C h a r a c t e r i s t i c s of f o r e s t r y . 
V. Fuel wood supply 
VI. Animal husbandry 
VII .Drinking water f a c i l i t i e s 
V I I I . T r a n ^ o r t system 
IX. Industry 
C. Var iab le s r e l a t i n g t o e c o l o g i c a l c h a r a c t e r i s t i c s 
I . P o s i t i v e Impact of canal I r r i g a t i o n on the ecology of 
the reg ion . 
(I) Improvements in micro c l imate of the reg ion 
( I I ) Aeol ian a c t i v i t i e s 
( i l l ) S o i l moisture regime 
I I . Negative impact of canal i r r i g a t i o n on the eco logy of the 
reg ion . 
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(1) Water logging conditions 
( l i ) Soil s a l i n i t y and Alkanity problems 
( i i i ) S o i l erosion 
(iv) Soil s i l t a t i o n 
B. AljBost a l l the basic data come from a number of government 
and semi-government agencies l i k e ORG Sample survey Report, IGCP 
head of f ice bu l l e t in . D i s t r i c t s head o f f i c e , CAD of f i ce , o f f i ce 
of the census of Rajasthan, assemble valumenous data on a wider 
range of aspects and that i s properly recorded and made available 
for o f f i c i a l uses. 
i} One of the most Important at the Head Office of IGCP, Jaipur 
and other regional sub-off ices at the d i s t r i c t s of Ganganagar, 
2 
Bikaner, Jaisalmer and Barmer« 
i i ) ORG very oftenly conducts sample survey with a view to c o l l e c t 
information on the aspects of Socio-economic and environmental 
changes that have occurred with the laying of Indira Gandhi 
Canal Project in Western Rajasthan. "^  
i l l ) Informations relating to the p o s s i t i v e and negative e f f e c t s 
onward with the introduction of i rr igat ion are co l l ec ted in view 
of compulsory regis trat ion , 
iv) The basle informations for the proposed research work w i l l 
be co l l ec ted on an spot enquiry within the region and from 
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Secondary sources e i ther published or unpublished sources. 
For an spot enquiry sample surveys w i l l be conducted for 
the aspects for which the secondary data is not available. For 
th i s purpose a well designed questionnaire wi l l be prepared keep-
ing in view the necess i ty of the requirement. 
Cartographic techniques i s the second principal coo^onent 
of Geo-nuroerical taxanomy i s studying the geographical prc^jlems 
more prec ise ly . According to Hart, "maps are essent ia l too l s 
may even the Hallmarks of Geography. In terms of s c i e n t i f i c 
techniques, geography i s represented in the world of knowledge 
primarily by i t s techniques of map use. Further more, geographers 
Can claim cartographic analys is , as a techniques that i s dist« 
inct ive ly our own, unlike many of the techniques that have been 
introduced into geography from other descipl ines in recent years 
and use i t t o again in s ights that mightnot be gained by. using 
other techniques. However, cartographic methods adopted in a 
particular study ought to be capable of representing the 
relevant data quantitatively^ for i t i s retrograde to map s t a t i -
s t i c a l data which are already in numerical form by purely 
4 qual i ta t ives . 
C. All the variables are not independent. This requires a 
careful formulation of hypothesis for the establishment of a 
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r e l a t i o n between the dependent v a r i a b l e s on the b a s i s of l o g i c a l 
and empirical e v i d e n c e s . I t w i l l there fore , be r a t i o n a l t o employ 
such s t a t i s t i c a l techniques which could d e a l s wi th m u l t i v a r l a -
b le nature of data . General ly t o tack le the problems, the c o r r e -
l a t i o n a n a l y s i s . Sampling survey, percentage e t c . may be appl ied . 
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CONCLUSION . 
The Indira Gandhi Canal P r o j e c t i s one of the most g i g a n t i c 
p r o j e c t in the world, aiming t o transform deser t wastelands i n t o 
an a g r i c u l t u r a l l y product ive zone. The p r o j e c t aioas a t t o include 
drought proof ing , providing drinking water. Improvement of e n v i r -
onment c o n d i t i o n , a f f o r e s t a t i o n , prov id ing employment, r e h a b i l i -
t a t i o n development and p r o t e c t i o n of animal wealth and increas ing 
a g r i c u l t u r a l product ion . 
The p r o j e c t s t r e t c h e s t o over an approximate area of 
23,625 sq.km. in Western Rajasthan . The Indira Gandhi main 
Canal runs p a r a l l e l t o the Pakis tan border for an approximate 
of 40 km from nor th-eas t t o south-wes t . I t c o n p r i s e s 649 km. 
long main canal and 8190 tan of d i s t r l b u t r y systems. On the cooop-
l e t ion of e n t i r e work the Indira Gandhi canal w i l l made ava i lab le 
the waters f o r a m i l l i o n hec tares of a g r i c u l t u r a l land from the 
surface sources of water in the d i s t r i c t s of Ganganagar, Bikaner, 
Jaisalmer and Barmer of western Rajasthan. 
The d e s e r t i c c o n d i t i o n s In the p a r t s of western Rajasthan 
are being aggravating due t o over-graz ing and removal of v e g e t a l 
cover and hence the incidence of occurrence of droughts and 
famines have increased. I t i s of utmost neec' t o r e s t o r e eco-system 
in t h i s area f o r the surv iva l of l i f e . The lands of d e s e r t hove 
good p o t e n t i a l t o s u s t a i n an acute pres sure of popula t ion on 
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land. Regulated and assumed ava i lab i l i t y of water w i l l r«Juvlaatc 
the eco-system of the area, by improving l iv ing conditions and 
enable overfal l development of the region. 
The study has revealed that the introduction of the irr iga-
t ion in barren and hot c l imatic land has both poss i t ive and 
negative inpacts on the socio-economic and ecological conditions 
of the land, of western Rajasthan. The pos s i t i ve iitqpact which are 
could be v i sua l i s e after the commenced of irr igat ion in 1961« in 
the form of the canal water i s available for drinking and other 
domestic needs, crops can be grown every year and in every season 
with the help of canal water. Rapid r i se population density, 
increase in the number of new v i l l a g e s , co lonies and mandies, 
tremendous changes in socio-economic condition of the down troddon 
peoples, spart in a l l economic a c t i v i t i e s . Improvement in house-
hold income and expenditure, grater tirge for education developed 
transportation, eliminating drought condition, change in the natural 
vegetation of the area, improved in the micro-climate and decrease 
in the incidence of sand storms, r i s e , the ground water table 
(0.8 metre/year), e t c . of the canal command area of western 
RaJaSthan. The negative impact of canal irr igat ion in desertic 
land which may be of long duration could be seen in the form of 
the depletion of crop productivity of the land due to waterlogging, 
ixnpeded drainage condit ions and s a l i n i t y and a lkal in i ty hazards. 
Seepage of the canal water, f i l l i n g \}p of the canal by sand due 
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t o wind erosion, spreading of various dangerous diseases e tc . 
in canal comnand area of western Rajasthan. The sa l ine and 
alkal ine, degraded and desert if ied land farms can be reclaimed 
by leaching and with the application of required quantity of 
gypsum. The deterioration of an agricultural productivity of 
land can in future be checked by using suitable methods of irrig-
ation l ike sprinkler and drip and the proper s o i l and water 
conservation measures. 
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